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IMPROVED PLASTIC BRICKMAKING MACHINE. 

The process of brickmaking by the machine we il- 
lustrate from Engineering is divided into four stages, 
viz., mixing, pugging, moulding, and pressing. The 
mixing process is performed in a long trough in which 
there revolves a shaft fitted with peculiarly shaped 
knives or stirrers. The clay after it has gone through 
a preliminary preparation of grinding to reduce it to a 
powder, or to crush any stones it may contain — this 
preparation being carried out by a perforated grinding 
pan or horizontal crushing rollers, whichever machine 
is most suitable to the clay to be worked — enters the 
end of the mixer furthest away from the machine. 
There it is met by a spray of water, if the clay is not 
damp enough in its natural condition ; the rotation of 
the knives incorporates the clay and water, and a sub- 
stance of uniform consistence is delivered to the pug 
mill of the machine. 

The pugging and moulding processes follow immedi- 
ately after the mixing, and these operations are com- 
pleted by the pug mill ; the clay, after it has been 
kneaded or pugged, is propelled by the action of the 
pug mill knives into moulds on the rotating table of 
the machine, which come in succession under the 
mouth of the pug mill. At this stage we have accu- 
rately formed bricks contained in the table moulds ; 
the table rotates to a position directly opposite the 
powerful press shown in front of the machine, when 
the bricks are ejected from the moulds by a lever 
worked in connection with the rotating gear ; during 
the time the moulding table is making another partial 
rotation, the pair of bricks which have just been lifted 



out of the moulds are pushed into a cage or receptacle 
designed to turn them upside down, the object being to 
reverse the side of the brick on which there has been 
the greatest pressure on the pug mill, so that both sides 
of the brick get an equal pressure. The next pair of 
bricks, entering the turning-over cage, push the pair 
just turned over into the finishing press, by which the 
final process of pressing is performed. 

By the operations just described we have a brick of 
a plastic nature, densely moulded, well pressed, and 
highly finished, and one that contains the minimum 
amount of water to obtain plasticity, and therefore ca- 
pable of being placed immediately in the kiln for burn- 
ing. 

It will be readily conceived by those acquainted 
with brickmaking that if a brick can be made in the 
above manner from the crude clay in the space of a 
few minutes, there is a great saving in labor. It was 
to this kind of machine that the inventors gave the 
term " stiff plastic." The makers of this machine, 
Messrs. Bradley & Craven, of Wakefield, have ad- 
hered to this system of brickmaking, which they claim 
to have originated, for a period of thirty years. 

The machine described weighs 21 tons, but it can be 

taken into pieces of convenient size for shipment. It 

is capable of producing 18,000 to 20,000 bricks per day, 

but it is made in a smaller size producing 10,000 to 

12,000 per day. 

♦ « » i » 

A writer in the Boston Evening Transcript declares 
that the plantations made by the Boston and Albany 
Railway Company around its suburban stations have 



had a decided influence in improving the horticultural 

taste of the people living along its lines, and that good 

plants, like Forsythia fortunei and other hardy 

shrubs, have been made common and popular in this 

way. The scheme under which these plantations are 

made has already been described in these columns. 

The station grounds are decorated with trees and the 

best hardy shrubs, preference being usually given to 

native species, as being more hardy and generally more 

satisfactory than exotic plants ; no bedding or tender 

plants whatever are used, the effect being obtained 

from well kept lawns, skillfully arranged shrubberies, 

in which it has been aimed to secure a succession of 

flowers, handsome fruit and brilliantly colored autumn 

leaves. 

« in » 

A Mountain Railway. 

The most recently completed high mountain railway 
in Switzerland is that up the Rothhorn, 7,240 feet high, 
from the lake and town of Brienz, not far from Inter- 
laken. The road was completed so that a locomotive 
reached the summit October 31, and will be opened the 
coming season. The Rothhorn will command a mag- 
nificent view of the Jungfrau, and the other mountains 
south and southeast of Interlaken. The material 
through which the eleven tunnels of this line were ex- 
cavated consisted of debris which had slipped down 
the mountain, and which seemed disposed to go on 
sliding when disturbed. Subterranean springs also 
made the work difficult, and in places new beds had to 
be made for mountain streams. The work was done 
by contract for £70,000. 
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SUDDEN EUPTUEE OF A 1500 HOBSE POWEB 
ENGINE. 

On April 30, at 9:58, the shaft of the new 1,500 horse 
power Corliss engine of the Willimantic Linen Co. 
Mill No. 4, Willimantic, Conn., broke, causing a com- 
plete wreck of the engine and engine house. The en- 
gine, when complete, was to be of the triple expansion 
type, with four cylinders in pairs, one side only being 
completed when the accident occurred. The part 
erected consisted of a 30 inch and a 55 inch cylinder ar- 
ranged tandem on one side, the other side, when com- 
pleted, to be 26 and 44 inches, 60 inch stroke. The belt 
fly wheel was 28 feet diameter, 9 feet 2 inches face, 
bolted together in 12 segments, with 12 arms terminat- 
ing in a double flanged hub, occupying a space of about 
4 feet on the swelled part of the shaft. Weight of the 
belt fly wheel complete was 125,000 pounds. The 
shaft was 21 feet 4 inches in length — 15 feet between 
bearings, which were 28 inches each in length. The 
swell of the shaft carrying the wheel was 18 inches 
diameter, 8 feet long, occupying the central portion of 
the shaft the balance, 6 feet 8 inches from the curved 
shoulders to each end, was 15 inches in diameter. 

When the shaft, crank disks, and hub, weighing 27 
tons, were put in place the leveling showed a slight sag- 
ging in the center, and when the wheel was completed 
the sag amounted to "135 of an inch. Soon after the 
engine was started in January last a noise or slight 
squeaking was heard at the hub of the fly wheel, which, 
upon examination, was found to arise from the hub 
working upon the shaft, caused by the spring of the 
shaft. This had slightly bell-mouthed the outer ends 
of the hub, so that a thin piece of steel could be insert- 
ed between the shaft and hub on the under side, while 
on top there was contact between the hub and shaft. 

To remedy this the engine was stopped and a pair of 
supplementary or re-enforcing hubs were made and ap- 
plied on each side of the main hub. Each re-enforce- 
ment was made in three sections and bolted together 
so as to tightly hug the shaft and hub as if one piece. 
Six 214 inch bolts were put through from side to side, 
passing through one of the bolt holes in six of the arms, 
the original bolts being removed and the holes bored 
larger, the hub having been turned off and faced to 
exactly fit the recess in the re-enforcing pieces. When 
the whole was screwed together it made the hub ap- 
parently a solid one, 8 feet in length, and covering the 
entire length of the 18 inch swell in the shaft. This 
tended to relieve the spring in the central portion of 
the shaft. 

By this arrangement nine tons was added to the 
weight of the fly wheel, making the total weight upon 
the central portion of the shaft 143,000 pounds, or over 
70 tons. 

The engine was again started early in April with two 
24 inch belts making a temporary connection with the 
mill shafting, and furnishing about 400 horse power, or 
about one-third of the power required by the mill, the 
balance being made from the three old duplex high 
speed engines within the mill. For two or three weeks 
the engine was apparently running well, when a slight 
creaking noise was heard coming from the vicinity of 
the hub. 

Upon examination no visible signs of disturbance 
could be found ; but, suspecting that a slight move- 
ment of the arms in the hub sockets might be the cause, 
melted sulphur was poured into the hub around the 
arms. On trial, this gave no indication of the cause 
of the noise, and it was decided to shut down at noon 
on Saturday, April 30, and make a thorough examina- 
tion, but the engine could not wait, for at 9:58 on that 
morning the impending crash came. 

The speed being 65 revolutions per minute, the rim 
of the fly wheel was running at over a mile per minute. 
The shaft parted at the junction of the curve with the 
straight part on the driving crank end. The immense 
momentum of the ponderous rim, which alone weighed 
42 tons, acting like a gyroscope, seemed to prolong the 
canting fall of the wheel, as related by Mr. T. R. 
Schenck, for a second, when the roar of the crash made 
him seek safety by a dash through a window. He was 
standing in the corner of the engine room at the rear 
of the cylinders. 

Dwight E. Potter, superintendent of the company, 
was in the corner near the fly wheel, and, comprehend- 
ing the urgency of the case, dove through a glass door 
into the main body of the mill, only to see the wall of 
the mill and pieces of the wheel flying past him. The 
third person in the engine room, Andrew Darcey, was 
at the moment in the wheel pit, and only sheltered by 
the condenser and air pump, had a most miraculous 
escape, being covered with the falling debris. He 
crawled from under with only a few bruises. 

A close examination of the broken shaft reveals the 
probable cause of the creaking noise during the last 
few days that the engine was running. A zone of 
laminated surface extended around the outer edge of 
the broken surface, showing by its smoothness evi- 
dence of the progressive extension of the crack during 
a number of days until it had reached a depth of 
about 1% inches, leaving about twelve inches of the 
diameter of the shaft to support the load, when by the 
great weight the final break occurred. The surface 



within the laminated zone showed a nearly uniform 
crystalline grain usual with iron of large size suddenly 
broken. 



PBESEEVATION OF FLOWEBS IN THEIE NATUBAL 
FOBM AND COLOE. 

A " Constant Reader " asks how flowers can be pre- 
served in their natural form and color. The following 
are some of the processes that have been recom- 
mended : 

1. Take a wooden box of any convenient length and 
width, but at least five inches in height, and provide 
it with a sliding bottom. About a quarter of an inch 
above the latter fasten to the interior sides of the box 
a piece of wire gauze having wide meshes. 

Now procure some fine white sand, pass it through a 
hair sieve and wash it thoroughly in water, in order to 
remove every particle of foreign matter. Place the 
washed sand in an iron pot and raise it to a tempera- 
ture of about 200° in a stove or oven. Add to the sand, 
while hot, a melted mixture of stearic acid and sperma- 
ceti in the proportions of six grains of each to one 
pound of sand. Stir thoroughly, and when the sand 
is cool enough rub it between the hands, in Order that 
every grain may be coated with the fatty matter. 

Place a layer of the prepared sand in the bottom of 
the box and carefully arrange thereon the plant to be 
dried. Then, with great care, cover the plant with a 
thin layer of sand, and, having placed a sheet of paper 
on the top of the box, place the latter in a stove or 
oven heated- to a temperature of about 120°. The desic- 
cation takes place very rapidly. When it is supposed 
that it is finished, remove the bottom of the box, when 
the sand will pass through the wire gauze, and the 
plant will remain upon the latter. Brush the plant 
with a badger and preserve it as will be directed below. 
The prepared sand adheres but slightly to the plants 
and is always easily removed. It suffices in most cases 
to give the stem a few fillips to get rid of all of the 
sand, provided the plants have not been moist. 

It must be added that sand, prepared or otherwise, 
cannot be used for preserving plants that have a 
clammy or viscous coating. In this case, it is abso- 
lutely necessary to use grains of millet or rice. 

As the dried plant, when left in contact with the air, 
absorbs a little moisture, and fades, it must be ar 
ranged in a jar or wide-mouthed bottle on the bottom 
of which has been placed a piece of quicklime wrapped 
in tissue paper and covered with moss. The jar must 
be sealed hermetically with a cement of gum lac or 
rubber. 

2. Mr. James L. English's method consists in embed- 
ding the plants in a mixture of equal quantities of plas- 
ter of Paris and lime, and gradually heating them up 
to a temperature oi 100°. 

On removing a flower from the absorbent it presents 
a very dusty appearance, and is also somewhat brittle 
if it has been left in the plaster too long. It is best to 
lay the plant aside for an hour, during which time it 
will absorb sufficient moisture to prevent it from break- 
ing when subjected to the necessary dusting to rid it 
of the superfluous plaster. After being dusted, the 
plants still have somewhat of a hoary appearance, and, 
for this reason, they should be coated with a varnish 
made as follows : 

Powdered gum dammar 5 oz. 

Turpentine 16 ** 

Dissolve the gum in the turpentine and add 16 
ounces of benzoline. Strain through fine muslin. 

The plants may receive a second coat of varnish, if 
need be. 

3. The Revue de Chimie Industrielle recommends the 
following varnish for the preservation of flowers : 

Ether 600 parts. 

Transparent copal 20 " 

Sand 20 " 

The flowers are to be immersed in this varnish for 
a couple of minutes, then allowed to dry for ten 
minutes, and be submitted to this treatment five or 
six times. 

4. Mr. Jules Poissan, of the Paris Museum of Na- 
tural History, recommends a solution of 30 grains of 
salicylic acid in one quart of water for the preservation 
of plants in their natural form and color. 



Dried Bananas. 

According to a report made by Vice-Consul Robin- 
son, of Colon, on the Isthmus of Panama, the busi- 
ness of preparing banana meal for the New York 
market will soon be carried on in that region. He 
states that a company has been organized with a 
capital of $75,000, under the name of the Banana Food 
Company, for the purpose of drying and otherwise 
preparing bananas and plantains for food. He says 
it has been ascertained that while apples yield only 12 
per cent, bananas with the skins removed yield 25 
per cent of thoroughly desiccated fruit. The supply 
of bananas is practically unlimited. The fruit grows 
to maturity all the year round, and may be obtained 
every day throughout the year, so that the manufac- 
ture of the new food can be made continuous. 
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POSITION OF THE PLANETS IN JUNE. 

VENUS 

is evening star and is the central object around 
whom the planetary interest of the fair month of June 
clusters. It is her last appearance as evening star, 
and many a month (her whole synodic period of 584 
days) will pass before she comes round to a similar 
position with regard to the sun and the earth. Ob- 
servers should therefore improve the opportunity to 
watch her departing steps as she hastens to make her 
exit from the evening sky so long adorned by her 
gracious presence. Venus reaches her greatest bril- 
liancy on the 3d at noonday, being then 39° east of the 
sun and having one-fourth of her illuminated disk 
turned to the earth. After her superior conjunction 
until this era in her course, although less of her illum- 
inated surface is turned to the earth, her approach 
toward us more than counterbalances the lessening 
light, and her luster increases. After this era, the 
lessening light more than counterbalances the nearer 
approach, and the luster decreases. The light num- 
ber, or the brilliancy of her disk, on the 3d is 183.7 
the highest point. It is 44. 6 on the 30th. Venus is on 
the meridian at 3 h. 48 m. P. M. on the 1st, and at 
h. 57 m. P. M. on the 30th. 

Figures are unnecessary to convince observers of the 
quickly-coming changes in the aspect of this bright 
planet. She will be seen to set earlier every night, 
seemingly to approach the sun and lose a portion of 
her light, and when the month closes will be so near 
the sun that it will take bright eyes to find her. 

The one-day-old moon is in conjunction with 4 Venus 
on the 35th at 8 h. 5 m. P. M., being 6° 16' north, but 
crescent and planet are near the sun, and are above 
the horizon together scarcely an hour after the sun 
has set. 

The right ascension of Venus on the 1st is 7 h. 35 m., 
her declination is 34° 14' north, her diameter is 37". 3, 
and she is in the constellation Gemini throughout the 
month. 

Venus sets on the 1st at 10 h. 19 m. P. M. On the 
30th she sets at 8 h. 5 m. P. M. 

MARS 

is morning star. We place him second on the June 
annals, not for his present but for his coming import- 
ance. He is within two months of his opposition, 
when he will attract more attention and be more care- 
fully observed than the rest of the heavenly bodies 
put together. Astronomers and amateurs will vie with 
each other in seeking to find out something new on his 
surface, when, about August 4, he makes his neighbor- 
ly call, approaching the earth's domain 13,000,000 miles 
nearer than he does when his opposition takes place 
near his aphelion. He is now a somewhat insignificant 
red star of about one-third his future brightness, ris 
ing about half past 11 o'clock in the early part of the 
month, and reaching the meridian about 4 o'clock. 
Observers will find him at 3 o'clock about half way be- 
tween the horizon and the zenith. These are the con- 
ditions for the first part of the month. Later, he will 
rise earlier, perceptibly increase in size and ruddy 
light as the month draws to a close, and give unmis- 
takable signs of the grandeur and majestic mien to 
which early astronomers paid tribute when they 
named him for the god of war. 

The moon four days after the full is in conjunction 
with Mars on the 14th, at 1 h. 15 m. P. M., being 1° 35' 
south. 

The right ascension of Mars on the 1st is 30 h. 57 in., 
his declination is 30° 33' south, his diameter is 15". 8, 
and he is in the constellation Capricornus. 

Mars rises on the 1st at 11 h. 36 m. P. M. On the 
30th he rises at 10 h. m. P. M. 

JUPITER 

is morning star. There is a law of compensation in 
matters celestial as well as terrestrial. When Venus 
falls from her high estate in the evening sky, Jupiter 
asserts his right to reign in the morning sky. He is 
now a superb object in the early morning of the month 
of June, rising on the 1st of the month two hours be- 
fore the sun, and on the last of the month four hours 
before the sun. A glance at the morning sky will 
reveal his presence in the east, for this princely planet 
is always bright when visible. He must be looked for 
a few degrees north of the eastern point of the heavens, 
and his benignant presence in the dawn is worth get- 
ting up to see. Northern observers have two things to 
be thankful for, that Jupiter is moving northward, 
and approaching perihelion, two events that will make 
him the grandest object in the heavens when the 
month of October is ushered in. 

The moon, two days after her last quarter, is in con- 
junction with Jupiter on the 19th, at 6 h. 40 m. A. M., 
being 1° 9' south. 

The right ascension of Jupiter on the 1st is 1 h. 5 m., 
his declination is 5° 41' north, his polar diameter is 
34".4, and he is in the constellation Pisces. Jupiter 
rises on the 1st at 3 h. 1 m. A. M. On the 30th he 
rises at 0' h. 17 m. A. M. 

SATURN 

is evening star. One event enlivens his course. He 
is in quadrature on the 14th at 3 h. A. M., being 90° 



east of the sun. This brings Saturn near the meridian 
at sunset, and during the rest of the month he will 
be visible only in the west, setting at the close of 
the month four hours after the sun and three hours 
later than Venus. 

The moon is in conjunction with Saturn, when 
eight days old, on the 3d at 1 h. 15 m. A. M., being 
3° 5' north. 

The right ascension of Saturn on the 1st is 11 h. 
39 m., his declination is 4° 48' north, his polar diame- 
ter is 17". 0, and he is in the constellation Virgo. Sat- 
urn sets on the 1st at 1 h. 13 m. A. M. On the 30th he 
sets at 11 h. 16 m. P. M. 

MERCURY 

is morning star until the 30th, and then evening star. 
He is in superior conjunction with the sun on the 30th 
at 11 h. 44 m. A. M., when he appears on the sun's 
eastern side, as evening star, and makes a rapid ap- 
proach to Venus, whom he almost overtakes when the 
month closes. He is in conjunction with Neptune on 
the 10th at 11 h. 50 m. P. M., being 1° 3' north, neither 
of the actors in the scene being visible. 

The right ascension of Mercury on the 1st is 3 h. 
36 m., his declination is 16° 43' north, his diameter is 
6".0, and he passes during the month through the con- 
stellation Taurus and nearly through Gemini. 

Mercury rises on the 1st at 3 h. 35 m. A. M. On the 
30th he sets at 8 h. 30 m. P. M. 

URANUS 

is evening star. The moon, four days after her first 
quarter, is in conjunction with Uranus on the 6th, at 
9 h. 33 m. A. M., being 0° 53' north. The resulting oc- 
cupation is visible in China, but not in America. It is 
worthy of note that the moon's present path lies so 
near to where Uranus is now that the moon has oc- 
culted Uranus (when the June occultation has passed) 
in every month of the present year, one occultation 
only being visible here. 

The right ascension of Uranus on the 1st is 14 h. 3 m., 
his declination is 11° 54' south, his diameter is 3".8, and 
he is in the constellation Virgo. 

Uranus sets on the 1st at 3 h. 37 m. A. M. On the 
30th he sets at h. 41 m. A. M. 

NEPTUNE 

is morning star, a role he assumed on the 29th of 
May. He is, therefore, at the beginning of June, too 
close to the sun to be seen. 

The right ascension of Neptune on the 1st is 4 h. 
30 m., his declination is 30° 18' north, his. diameter is 
3\5, and he is in the constellation Taurus. 

Neptune rises on the 1st at 4 h. 29 m. A. M. On the 
30th he rises at 3 h. 39 m. A. M. 

Venus, Saturn, and Uranus are evening stars 

throughout the month. Mars, Jupiter, and Neptune 

are morning stars. Mercury is morning star at the 

beginning of the month, and evening star at the close. 

« 'ii « 

Tbe Egg of Columbus. 

BY DR. P. H. VANDEH WEYDE. 

When we carefully, with an unprejudiced mind, 
examine the traditional anecdote of the egg of Colum- 
bus, we are driven to the conclusion that there is even 
less truth in it than there is in that other traditional 
story that Newton discovered the theory of gravita- 
tion by accidentally seeing an apple fall from a tree. 
Gravitation was not discovered, neither must we ever 
speak of the "theory of gravitation," because gravita- 
tion is not a theory but a stubborn fact, which every- 
body understands by experience. Surely the apple 
was not the first thing which Newton ever observed to 
fall down. He discovered nothing new, but what he 
did was that, by his inventive genius, aided by his 
mathematical knowledge, he detected the link of 
connection between the amount of centrifugal force 
generated by the motion of the moon in its elliptical 
orbit around the earth with the amount of velocity 
which it would obtain by the earth's attraction when 
it were left to itself without revolving, and he found 
that these two forces balanced each other, so that the 
velocity of falling to the earth and the velocity of fly- 
ing off from the earth generated by the centrifugal 
force were alike, and kept the moon at the same 
average distance. 

The result of Newton's labors were as much inven- 
tion as discovery. He first invented a mathematical 
theory, and when applying it to the motion of the 
moon he found it to be verified by the facts, and this 
was a discovery. 

This leads me to call attention to the difference of 
the meaning of these two words, which are frequently 
confounded, as well in England as in our country. So 
I find, for instance, the London Illustrated News men- 
tioning "the discovery of the sewing machine in 
America," as if the sewing machine had been lying 
loose in our Western States and had been discovered, 
like we discover coal mines or like De Soto discovered 
the Mississippi River. 

The above reasoning will make it clear that an in- 
vention is to create a thought, theory or material ob- 
ject which was not known or did not exist before, 
while a discovery is to unveil to the world something 
which existed, but was unknown to mankind. 



Applying these truths to what Columbus did, we 
find that he discovered a new world, and, considering 
the results, he did, in fact, more than was done by any 
man who ever lived. Comparing this with the stupid 
anecdote of the egg, it is clear that this had nothing 
to do with his grand discovery, as it was no discovery 
at all. It was a mere trifling invention, in fact a trick; 
and it is surprising that intelligent men have for so 
many years thoughtlessly been believing and repeat- 
ing such nonsense. For my part, I cannot believe that 
Columbus did ever lower himself so far as to compare 
his grand discovery to a trick. Surely it was no trick 
by which he discovered a new world, but it was the 
result of his earnest philosophical convictions that our 
earth is a globe floating in space, and it could be cir- 
cumnavigated by sailing westward, which most likely 
would lead to the discovery of new lands in the (before 
him) utterly unknown hemisphere beyond the western 
expanse of the great and boisterous Atlantic Ocean; 
while thus far no navigator ever had the courage to 
sail toward its then utterly unknown, apparently limit- 
less, western expanse. 

Columbus is the most illustrious example which the 
world ever saw of faith in his own philosophical de- 
ductions, and of perseverance in his attempts to verify 
that which he had faith in, and all mankind must 
glory in his triumph, in the same sense as that which 
our illustrious poet Whittier describes in his poem en- 
titled "My Triumph." 

But suppose that the most undeniable evidence were 
forthcoming that it really happened that Columbus 
illustrated his method of the discovery of a new world 
by the smashing of the point of a hard-boiled egg, I will 
say that his comparison was a most unfortunate one, 
considering the obstacles in the way of his grand dis- 
covery, obstacles which his perseverance did overcome, 
such as hardships by stress of weather, privations, and 
even mutiny of the crew on board of his ship — all 
these and many more he had to vanquish; and when we 
compare the ultimate results of his discovery with that 
of crushing the shell of a hard-boiled egg, the only rea- 
sonable explanation I can find is that Columbus was 
an old sailor, and cracked the egg shell after a dinner 
party. 
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Shade Plants. 

In addressing the Association of American Cemetery 
Superintendents at Chicago last autumn, Mr. Eurich, 
of Toledo, Ohio, said, with regard to plants that can 
be used to cover the ground beneath trees where grass 
will not grow, that he had experimented successfully 
with two "sod-forming" plants, Herniaria glabra and 
Veronica repens. The first named, he explained, "is 
a moss-like, creeping plant which covers the ground in 
a very short time, and surpasses a grass sward in 
beauty. A strip of ground was planted in April with 
one hundred such plants set apart, and in less than 
two months the entire surface was covered closely. 
The plants were thinned out, so that we obtained more 
than twice the original number, and an adjoining new 
piece was planted with the same result. This pro- 
cedure was repeated in August, and before winter set 
in we had a beautiful greensward of Herniaria grow- 
ing. A very cold winter followed, and the plants were 
tinged slightly brown, but by April were again 
charmingly green. H. glabra will thrive in any soil in 
the open sun or in the shade." Veronica repens, the 
speaker, said, "has somewhat larger leaves of shining 
green and generally the same characteristics as Her- 
niaria glabra. A grave mound planted with it in 
August was completely covered by fall, and with a 
slight protection during the winter was brighter and 
fresher than the mounds covered with myrtle (Vinca) 
and ivy. The special feature of this plant is that in 
May it is completely covered with very light blue 
flowers as low as the plant itself." 



Satisfactory Test of New Armor Plates. 

A satisfactory test of 14 inch nickel-steel armor was 
held at the Indian Head proving ground on the 21st 
ult. This is the thickest armor plate yet tested by the 
Naval Ordnance Bureau. 

The plate came from the Bethlehem Works, in Penn- 
sylvania, where the armor for the battle ships is being 
manufactured under contract. The present plate was 
the first, the test plate, of the 800 tons of 14 inch 
diagonal armor intended for the Massachusetts, Indi- 
ana, and Oregon. The usual severe conditions which 
surround the acceptance tests of armor obtained at 
the trial, and, after the firing, an order was sent to 
Bethlehem by Commodore Folger, the Chief of Ord- 
nance, to complete the order and deliver the material. 

Three shots were fired at the plate. There was not 
a crack anywhere visible after the shots, nor a perfo- 
ration. It is said this is the best showing made by any 
armor in any recorded test. 



Aluminum In the Galvanizing Process. 
According to Mr. J. W. Richards, the addition of a 
mere trace (0 - 08 oz.) of aluminum to a ton of zinc makes 
a galvanizing base which insures a highly crystalline 
and permanently brilliant and adhesive coating. 
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A CONVENIENT FORM OF RESONANCE TUBE FOR 
DETERMINING THE VELOCITY OF SOUND. 

One of the essentials for securing fullness of tone in 
a musical instrument is that there should he as large a 
volume of air put in vibration by the sounding hody 
as is possible. The difference between putting a small 
amount of air into vibration and a large amount may 
be readily shown hy playing a common toy musical 
box, first when holding it in the hand, and again when 
resting it upon'a suitable box. 

In the first instance the result is a delicate tinkling 
produced by the vibration of the steel comb alone, 
while in the second this tone is enriched and rounded 
out by the vibrations of the air in the supporting box. 

In studying this subject by the use of a tuning fork 



moving the arm, B, from its vertical position as in Pig. 
2, and, on putting the fork in vibration, a position can 
readily be found in which the resonance is a maxi- 
mum. 

Knowing, then, the vibration frequency of the fork, 
finding the value of d by measurement and the value 
of I by the experiment, a substitution in the above 
formula for V will, on reduction, give the velocity of 
sound in air at the temperature of the room in which 
the experiment was made. Geo. A. Hoadley, 

Physical Laboratory of Swarthmore College. 




A CONVENIENT FORM OF RESONANCE TUBE FOR DETERMINING THE 
VELOCITY OF SOUND. 



for the vibrating body and a glass or pasteboard tube 
for the resonator, it is found that the column of air in 
a tube of a fixed length will be put into vibration by a 
fork of a certain pitch, and, also, that the higher the 
pitch of the fork — and consequently the greater the 
rapidity of its vibration — the shorter must be the tube 
to produce resonance. 

This fact.being established, the "possibility of using 
the tuning fork and its resonance tube to determine 
the velocity of sound in air at once suggests itself. 

The air space around any sounding body is thrown 
into alternate condensations and rarefactions, the 
condensations being separated by the length of 
the sound' wave produced by the sounding body. 
Then if N represents the number of vibrations made 
by a tuning fork, L the wave length, and V the] velo- 
city of sound in air, the velocity will be given by the 
formula V = N L. 

Now, in order that a tube may be a resonator for a 
certain fork, it must be of such a length that the pulse 
of the sound wave, which is put in motion when the 
fork starts on its path toward the tube, shall pass to 
the closed end of the tube, be reflected, and reach the 
fork just as it is beginning its movement in the oppo- 
site direction. In order to do this, the pulse of air 
must pass through twice the length of the tube while 
the fork is making half of a complete vibration, and 
hence must pass through four times the length of the 
tube for each vibration of the fork. 

From this, if I represents the length of the tube, the 
velocity will be given by the formula V = 4 N I. 

It is found, however, by experimenting with tubes of 
different diameters, that a connection must be made 
for the open end of the tube; in other words, that to 
obtain a correct result, a certain fractional part of the 
diameter must be added to the value of I. 

Lord Rayleigh gives this value as one-half, so that 
the formula will now read : 

V = 4 N (I + r), in which r is the radius of the tube. 

It is better to use the formula V = 4 N (I + 1c d), in 
which k is the constant required, and then determine 
its value at 0° experimentally. In one tube used this 
value was 0'56. 

A form of tube by which this method of measure- 
ment can not only be readily demonstrated for class 
use, but the value of V accurately determined, is 
shown in the accompanying figures. 

In Fig. 1, A is the resonance tube of 11 mm. internal 
diameter. This is drawn out at the lower end and con- 
nected by flexible rubber tubing to a similar glass 
tube which is fastened to a wooden arm, B. This arm 
is movable about a point at the lower end, the pivot 
being formed of a bolt passing through the vertical 
support. 

Back of the tube, A, is a paper scale graduated in 
mm. with the scale division numbered from the posi- 
tion of the fork. 

At a right angle to the main vertical support is 
another, which is so arranged that forks of different 
lengths may be held in position. 

By filling the tubes with water to a convenient 
height, the length of the air column can be varied by 



Photographs in Colors. 

The method adopted by Mr. Ives for photographing 
in colors is, says the British Architect, another instance 
of American ingenuity. Act- 
ing on Helmholtz's theory 
that the nerves of the eye re- 
spond to wave vibrations cor- 
responding to light of red, 
green, and bluish violet, and 
that all tints are made up of 
combinations of these light 
waves, he takes three photo- 
graphs of a scene or object, 
screening off from the first 
sensitized plate all but the 
red rays, from the second all 
but the green rays, and from 
the third all but the blue- 
violet rays. Then he places 
the photographs on celluloid 
obtained from these nega- 
tives in a three-lens lantern, 
and projects these so that 
they coincide in one picture, 
screening his lenses with glass 
of red, green, and blue-violet 
color. The result is a large 
photograph in all the actual 
colors of nature, both land- 
scapes, photographs of pictures or of flowers. A still 
more striking effect is produced by placing the treble- 
celluloid positives in a kind of stereoscope lantern 
with prisms, when the photograph of a geranium or 
other flower stands out with the vivid colors of nature. 
Of course Mr. Ives' results are very different from the 
colored photographs often put forwardjas examples of 
actinic power, but in which all colors but one are pro- 
duced mechanically. It is remarkable that M. Lipp- 
mann, one of the professors at the Sorbonne, has also 
succeeded in photographing colors. At the last meet- 
ing of the French Academie des Sciences he exhibited 
several examples of plates from colored objects, one 
being taken from the national flag. 

.»■».•■ 

AN IMPROVED TRACTION ENGINE. 
The engine shown in the illustration, while being a 
compact and efficient machine, is designed to travel 
without difficulty over uneven roads, to be run with a 
relatively small amount of fuel and carry a heavy load, 
and is also provided with means for changing its speed 
without changing the stroke of the engine. It has 
been patented by Mr. John R. Hatch, of Sugar Lake, 
Mo. The cylinders, supported on a suitable frame- 
work, are arranged at slightly different angles, so that 
there will be no dead center, and receive direct steam 
by a pipe leading through the smoke stack, and not 
exposed to the air. The valves, of 
the common slide valve form, are 
operated through a link pivoted at 
its ends to connecting rods extend- 
ing rearward and terminating in 
eccentrics on a countershaft over 
the boiler. The link is also cen- 
trally pivoted to a rod pivoted to 
an elbow lever on a shaft in front 
of the dome, the two links being 
similarly connected to a lever on 
each end of the shaft, the shaft 
being also connected by a rear- 
wardly extending rod with a lever 
in convenient reach of the operator, 
for changing or reversing the stroke 
in the ordinary way. The upper 
end of the main supply pipe in the 
dome has a common throttle valve, 
a rod from which terminates in a 
handle within convenient reach. 
On the countershaft over the boiler 
are disks which have a crank con- 
nection with pitman rods pivoted 
to the crossheads, and near the 
center of this shaft are different 
sized gear wheels meshing with similar gear wheels 
on a parallel shaft just to the rear, in hangers on the 
top of the boiler, the latter gear wheels being keyed 
to the shaft but adapted to slide thereon, so that, by 
means of a lever, the different sized wheels of the two 
shafts may be brought into mesh with each other 
to change the speed of the machine, causing it to run 
slowly, with increased power, as may be desired, in 
going up a hill, or with greater speed when the pull 



is less. On the rear shaft is the usual fly wheel, from 
which power may be taken by a belt in the ordinary 
way, the shaft being likewise connected with the gov- 
ernor, and on one end is a gear wheel meshing with 
a lower pivoted gear wheel at the side of the boiler, 
the latter wheel meshing with a compound gear wheel 
on a shaft below the boiler. This shaft has at each 
end a gear connection with the rear wheels of the 
machine, the axle resting in socketed heads in which 
are spiral springs to prevent jar, and beneath the 
center of the boiler in front is a depending socketed 
head, in which is a strong spring, and through which 
a king bolt extends, passing through the front axle. 
Each end of this axle is connected by a chain in which 
is a spring with a steering shaft in front of the firebos, 
the shaft having on one end a worm wheel meshing 
with a worm on a shaft extending diagonally upward 
and carrying a crank disk, by revolving which the 
front axle is turned as desired to steer the machine. 



Electroplating with Silver Alloys. 

The alloy now deposited is one of cadmium and sil- 
ver, or of zinc, cadmium and silver. The percentage 
of cadmium used is from 25 to 35 per cent, although 
for common work a much larger proportion of the 
cheaper metal may be employed. The bath is made 
by dissolving cadmium cyanide in a solution of po- 
tassium cyanide, and adding a small quantity of the 
double cyanide of potassium and silver. The anode 
consists of an alloy of cadmium and silver of about 
the same composition as the deposit required. The 
bath is worked cold, and the electrodes are kept in 
motion, in order to prevent the formation of layers in 
solution of different densities. For this purpose the 
plates are carried on a frame, to which motion is com- 
municated from a shaft running parallel to the end of 
the bath, by means of a rod and eccentric, and at the 
same time a vertical movement is obtained by causing 
the frame to ride up short inclined planes placed at 
the side of the bath. The alloy can be deposited on 
such metals as form a suitable substratum for silver 
plating, either direct upon white metal alloys, or on a 
previously coppered surface in the case of iron. A 
weight of an ounce to a square foot gives a good coat- 
ing, and, like thejoriginal alloy, there is said to be less 
tendency to tarnish than when silver alone is used. 
Greater current density can also be adopted, so that a 
given tank will turn out about twice as much work as 
when silver plating is being done. A curious phenome- ' 
non has been noticed in rolling the metal for anodes. 
When the proportion for cadmium slightly exceeds 35 
per cent, the plate shows a tendency to split longitudi- 
nally into strips of triangular section, the bases and 
apices of which alternate on each side of the plate. No 
explanation, as far as we know, has been advanced 
to account for this effect, which certainly merits in- 
vestigation. The process as a whole is chiefly inter- 
esting from the fact that it adds another to the 
scanty list of those in which an alloy is successfully de- 
posited. It may be that in time alloys will hold as 
useful a position in commercial electrolysis as they 
already do in other industrial arts. 



Iceberg Bears. 

The steamship Ems arrived recently at New York 
from Bremen. Captain Sanders reported that on 




HATCH'S TRACTION ENGINE. 

May 21, just to leeward, a large iceberg was sighted 
about sunset. Such a sight is not often witnessed by 
passengers, and every one crowded to the bulwarks. 

After watching some minutes, all agreed they saw 
human beings on the ice, and the steamer's course was 
changed so as to bear closer on. It was then discov- 
ered that two large polar bears were pilots of the ice- 
berg, which was traveling to warmer seas. No attempt 
was made to rescue the adventurous voyagers. 
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EXPERIMENTS WITH SOAP BUBBLES. 

The air confined in a soap bubble is often submitted 
to pressure which, let us say in passing, is propor- 
tional to the bubble's curve, that is to say, inversely 
proportional to its radius, when it is spherical. Such 
pressure has been frequently measured, but its exact 
determination requires apparatus and a certain 
amount of skill. In return, it is very easy to demon- 
strate its existence and render it visible to an assem- 
blage To this effect, it suffices to blow a bubble 
upon a small funnel having a wide neck, like the 
mouthpiece of a cornet-a-piston, and then to di- 
rect the current of air issuing from the orifice 
against the flame of a candle. The flame will then 
take a horizontal position and may even be ex- 
tinguished at the moment at which the bubble, 
before entering wholly into the funnel, exerts its 
maximum pressure. The annexed figure, repro- 
duced from a photograph kindly sent us by Mr. 
C. V. Boys, member of the Royal Society of Lon- 
don, shows the arrangement of the experiment. 

We shall describe another, which also is due to 
Mr. Boys. The phenomena of the diffusion of 
gases through membranes are rarely demonstrated 
in elementary lecture courses, although it can be 
done very simply. Pour into a bell glass, whose 
mouth is directed upward, a few drops of ether. 
These will volatilize and fill the bell with a heavy 
vapor. We can, in the first place, render the ex- 
istence of this vapor evident by allowing a soap 
bubble to descend into the bell glass. The bub- 
ble will stop and float at a certain level. Then, 
after having bursted the bubble, let another be 
blown and plunged into the vapor. On taking this 
out after about half a minute, it will be remarked that 
it has lost its graceful form and hangs placidly be- 
neath the funnel. If, now, a candle be placed near 
the latter's neck, a flame several centimeters in length 
will be observed to burst forth and burn as long as it 
is fed by the mixture of air and ether contained in 
the bubble. In preparing for this experiment, the 
bottle of ether must be immediately recorked, and 
only the quantity of liquid necessary to produce the 
effect required should be poured out. The candle 
should be at a level higher than that of the rim of 
the beli glass. Were these precautions neglected, 
there might an explosion occur that would offer a cer- 
tain amount of danger. — La Nature. 



even when using ordinary gas. The engine illustrated 
is what the makers call a " twin 30 horse power" or 60 
horse power nominal, and indicates 170 horse power 
with ordinary town's gas and 160 horse power with 
Dowson gas. The consumption with ordinary coal gas 
is, we are informed, as low as 16 cubic feet per indicated 
horse power per hour, and with Dowson gas the con- 
sumption of fuel is only 1 pound of anthracite per in- 
dicated horse power per hour. These engines are sub- 
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A SIXTY HORSE POWER GAS ENGINE. 
We give an illustration of] a 60 horse power nominal 
Otto gas engine designed and made by Messrs. Cross- 
ley Brothers, Limited, Manchester. This, says Engi- 
neering, is one of the largest gas engines yet con- 
structed. Even when the success of the Otto gas en- 
gine of sizes up to 20 indicated horse power had been 
insured a few years ago, the makers themselves would 
scarcely have ventured to predict that in the short 
time that has since elapsed engines indicating 85 horse 
power with a single cylinder would be commercially 
successful, and supplanting fairly good steam engines, 



stantially built, with ample strength and large bearing 
surfaces, and are the result of over twenty years' ex- 
perience by the makers in gas engine construction. 
The general design is very compact and simple, and 
the engine occupies a very small space when compared 
with that required for a steam engine of equal power, 
with its boilers, flues, and chimney shaft. 

The ignition of the gaseous mixture inside the cylin- 
der is effected by a glowing tube, the tube being made 
of a metal which can be depended upon to last over 
twelve months. A timing valve is used to insure the 
igniting of the mixture exactly at the right moment, 
and at the same time to avoid the risk of the engine 
reversing and turning the wrong way in starting. 
These large "twin " engines are started in a very sim- 
ple manner, by a small auxiliary gas engine placed 
alongside. 

— < i ■ i m 

Color In Plant Life. 

Those familiar with the growth of flowers know how 
essential light is to the creation of color. The most 
gaudy blooms and the most brilliant foliage if kept in 
the dark or overshaded will become pale and almost 
white. This fact (according to the Horticultural 
Times) shows the presence in the plant of some chemi- 
cal agent which is acted upon by the actinic rays. To 
some extent this chemistry of nature is understood by 



florists, who, by the use of chemical manures and 
other means, strive to take the greatest advantage of 
it. For instance, it is a common practice to mix alum 
and iron filings with the soil in which certain plants 
are grown in order to bring out special colors. The 
bluish-tinted hydrangea is the result of such treat- 
ment. Salts of iron, or sodium phosphate, added to 
the soil turns the crimson of the peony to violet and 
produces blue hortensias. According to Dr. Hansen, 
who has studied the subject very closely for many 
years, there are only three distinct pigments to be 
found in flowers — setting aside the chlorophyl, 
which forms the green coloring matter in all 
plants. These colors are yellows, reds, and blues. 
The yellows are mostly in combination with the 
plasmic sap, while the others exist chiefly in solu- 
tion in the cell sap. The yellow pigment forms 
an insoluble compound with fatty matters, and is 
termed lipochrome. Orange is formed by a denser 
deposit of the yellow, and the color in the rind of 
an orange is identical with that found in many 
flowers. The red in flowers is a single pigment 
soluble in water, and decolorized by alcohol, but 
capable of being restored by the addition of acids. 
Lipochrome combined with this red pigment pro- 
duces the scarlets and reds of poppies and of the 
hips of hawthorns, but the varying intensity of 
reds in roses, carnations, peonies and other flow- 
ers depends on the presence of a greater or lesser 
quantity of acids. The blue and violet colors are 
also decolorized by alcohol, but reddened by acids. 
Florists have already succeeded in producing a 
very large scale of unusual colors in flowers, and 
there seems to be very good grounds for believing 
that it is possible so to manipulate nature that she 
will produce blossoms of every conceivable tint and 
hue. 



A Complicated Instrument. 

The beak of the mosquito is simply a tool box, 
wherein the mosquito keeps six miniature surgical in- 
struments in perfect working order. Two of these in- 
struments are exact counterparts of the surgeon's 
lance, one is a spear with a double-barbed head, the 
fourth is a needle of exquisite fineness, a saw and a 
pump going to make up the complement. The spear 
is the largest of the six tools, and is used for making 
the initial puncture ; next the lances or knives are 
brought into play to cause the blood to -flow more 
freely. In case this last operation fails of having the 
desired effect, the saw and the needle are carefully and 
feelingly inserted in a lateral direction in the victim's 
flesh. The pump, the most delicate of all six of the 
instruments, is used in transferring the blood to the in- 
sect's " stomach.'* — Discovery. 



A recent census bulletin states that the national 
debt of the United States at the close of 1890 was 
$891,960,000. The State and local debt of the United 
States was $1,135,110,000. The aggregate national 
debts of foreign countries, $26,621,223,000. 
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PHOTOGBAPHIC NOTES. 

Photographing on Wood. — The new process by W. J. 
Rawlings is highly spoken of, and is as follows : Whiten 
the face of the block by means of a mixture of albumen 
and zinc white. Next coat the dried block with col- 
lodion containing nitrate of silver. Dry it by heat. 
Dissolve off the coating with ether and alcohol. Apply 
a second coating of the collodion, dry and remove it 
as before. Dry and expose under the negative. Bring 
out the print and fix in hypo ; wash and dry. 

New Developers. — Two more substances are to be 
added to the already extensive list of developing 
agents. Herr Schmidt has, according to the Photo- 
graphische Correspondenz, discovered the developing 
properties of methyle-para-amidophenol-meta-kresol 
and para-oxyphenyl-glycin. Life is short, says the 
Photographic News, and it is, therefore, a matter of 
congratulation that these substances are to be called 
methol and glycin respectively. 

Red Printing Process. — In the Revue Photograph- 
ique, M. Letellier gives the following process, by means 
of which prints of a red tone can be obtained : In a 
small quantity of water mix 72 grammes of nitrate of 
uranium and 20 grammes of nitrate of copper, the solu- 
tion being neutralized with a little carbonate of soda. 
It is then made up with water to a liter. Paper sized 
with gelatine or arrowroot is floated on the solution for 
a minute or two, and dried in the dark. Printing is 
carried out beneath the negative until the image is 
fairly visible. It is then developed with an 8 per cent 
solution of potassium ferrocyanide, until the required 
density is obtained. Fixing is accomplished by well 
washing in plain water. If sepia tones are required, 
the uranium copper solution is neutralized with am- 
monia, and the developing solution made up to 2 per 
cent only. 

Rewards for New Processes. — The Administrative 
Council of the Societe Francaise de Photographie have 
decided to offer the following prizes : First, a silver 
medal to the inventor of a simple and sure process of 
obtaining positives direct in the camera; second, a sil- 
ver medal to the inventor of a process of artificial light- 
ing which will permit of instantaneous photographs 
being made in the studio. The system must be free 
from danger, without smoke or odors, and without 
complicated apparatus. All communications to be 
made to the society before the 31st of December next, 
at their address, 76 Rue des Petits Champs a Paris. 

Detection of Crime by Photography. — Once again 
photography has played an important part in the de- 
tection of fraud. It would appear that in France gold 
articles are marked by being stamped with tiny marks 
representing horses' heads, insects, etc., according to 
the parts of France where the articles are made. The 
genuineness of some gold rings manufactured at Havre, 
and which were stamped with a mark representing 
some kind of insect, was doubted, and in order to de- 
tect the fraud, and convince a French jury, M. Londe — 
a gentleman well known in French photographic cir- 
cles — undertook to make photomicrographic reproduc- 
tions of the doubtful marks, and also of 1 genuine marks. 
This done, it required but a comparatively small mag- 
nification to entirely remove all doubt as to the dif- 
ference that existed. 

The New Concentric Lens. — The new lens is intended 
for landscape, architecture, and copying purposes. 
Open a pair of compasses to about three inches, and 
draw a curved line two inches in length ; now close the 
compasses sufficiently to draw another curved line half 
an inch within the other. Between the two curved 
lines draw a straight one, and the result will be the re- 
presentation of a convexo-plano lens combined with a 
plano-concavo lens. Imagine two such lenses set in a 
mount with their concave surfaces opposed to one 
another, and you have a correct picture of Messrs. 
Ross' new concentric lens. 

We see at once that the instrument has a novelty of 
form ; for achromatic lenses generally, which have flat 
or other contact surfaces, and which give a positive 
image, have the radius of their convex surface shorter 
than the other ; here it is necessarily longer, for the 
curves are concentric, and the convex is the outer one. 
The convexo-plano, or outside lens, is made of glass 
having a high refractive power and relatively low dis- 
persive power ; while the plano-concavo, or inner lens, 
which is cemented to it, is constructed of glass having 
a lower refractive power than its fellow, while at the 
same time it is of the same or higher dispersive power. 

Among the advantages claimed for the new lens are 
the following : It will give uniformly perfect definition 
over a flat field of a circle of about seventy-five degrees 
in diameter ; it is free from astigmatism, distortion, and 
glare ; its illuminating power is wonderfully uniform 
over the entire field ; it has more depth of focus than 
other lenses of the same aperture ; it does not require 
to be stopped down in order to gain marginal definition, 
and it differs in other ways from all lenses hitherto 
constructed. 

It may be asked why, seeing that this lens was con- 
ceived about four years ago, it has been so long in the 
hands of its makers. The answer is that lenses are not 
like boxes of pills or bottles of patent medicine, which 
can be filled by children and placed upon the market 



at a few hours' notice. Their construction requires 
skilled labor and personal supervision at every stage of 
the process, and Messrs. Ross have been wise to make 
no public mention of the lenses until they could report 
that the special glass of which they are made is per- 
manent in its good qualities, and until they had ac- 
cumulated sufficient stock to meet the demand which 
is sure to arise for them. 

We recently had an opportunity of seeing this lens 
tried against many others, and have no hesitation in 
saying that the claims made for it are justified. Focus- 
ing a view on the ground glass of a large camera with 
this lens, and employing a large stop, it was quite 
startling to find the whole screen brilliantly illuminat- 
ed, while, at the same time, the details of brickwork 
and slates were as sharply defined at the extreme mar- 
gins as they were in the center of the field. The volume 
of light seemed strange to one who was accustomed to 
identify such sharpness of definition with the use of a 
very small stop. — Photo. News. 



Petroleum. 

Dr. William Anderson, in his recent presidential ad- 
dress before the Institution of Mechanical Engineers, 
gave the following : 

One more subject which is attracting great attention, 
and which seems to open up a field for the inventive 
faculties of mechanical engineers, is the use of pe- 
troleum or mineral oil. As a source of power, petro- 
leum is rapidly gaining ground, especially where 
motors of moderate size are needed. The records of 
the Royal Agricultural Society show that for many . 
years past efforts have been made to produce petro- 
leum engines, but never, until quite recently, with any 
practical success, chiefly, he thought, because oils of 
low flashing point, or petroleum spirit, were used. 
The dangerous nature of these would alone have con- 
demned any engine, however efficient, for general use, 
except, indeed, in the form advocated by Mr. Yarrow, 
in which petroleum spirit acts only as the working 
substance or agent for the conversion of heat into 
work, and is therefore not expended, except by way 
of leakage, so that the difficulty of supply does not 
arise. It was not till the show at Nottingham in 1888 
that Messrs. Priestman brought out their engine work- 
ing with heavy oil having a high flashing temperature. 
That engine was tested by Lord Kelvin and by him- 
self independently, and gave an efficiency of one brake 
horse power to 1 '73 pounds of oil. At the next year's 
show the consumption fell to 1 '42 pounds ; at the next 
in 1890 to l - 243 pounds ; and Professor Unwin this year 
reports that a brake horse power has been obtained 
by the combustion of 0"946 pound. It is proved by ex- 
perience that these engines do not need any special at- 
tendants ; neither boiler nor chimney is required ; the 
fuel is much more cleanly, and the engine can be got 
to work in a few minutes ; it is certain therefore that 
they will increase greatly in favor with the public, 
and will prove formidable competitors to gas engines. 
Naturally, also, Messrs. Priestman's success has stimu- 
lated the inventive spirit, and already more than one 
successful form of motor is in the field, the tendency 
being to simplify the details and to render them less 
delicate in adjustment. But much still remains to be 
done. The useful work on the brake is under 14 per 
cent of the energy latent in the fuel ; while the heat 
carried off by the water jacket round the cylinder and 
by the exhaust is equivalent to 75 per cent of the total 
thermal capacity of the oil. This loss surely consti- 
tutes a storehouse from which we may hope to appro- 
priate a good deal. He thought that probably a com- 
bination of the direct combustion engine with the 
spirit engine of the Yarrow type would give the best 
results, especially if a more advantageous cycle than 
that of the Otto gas engine can be adopted. 

As a lubricant also petroleum is taking a promi- 
nent place. The circumstance that it is devoid of 
fatty acids makes it peculiarly fitted for use with 
steam machinery, and for work which it is desired to 
protect from rust or verdigris. It can be obtained 
also of any degree of fluidity, from the most mobile of 
liquids to the consistency of jelly, while its cheapness 
serves to recommend it to every consumer. 

ORIGIN OF PETROLEUM. 

It is commonly assumed, without any good reason 
however, that petroleum is of the nature of coal, and 
has been formed like it out of the debris of primeval 
forests or out of the remains of marine animals, and 
that, like coal, the deposit will be exhausted in time. 
But it seems not unlikely, as the distinguished Rus- 
sian chemist Dr. Mendeleeff has suggested, that petro- 
leum is constantly being formed by the action of 
water on metallic deposits in the heated interior of 
the earth; and that there is good hope, therefore, not 
only that rock oil can never be exhausted, but that it 
will be found in most parts of the earth if borings 
sufficiently deep be maae; and it should be borne in 
mind that the depth of a boring adds very little to the 
cost of getting, beyause the oil usually rises naturally 
to the surface, or very nearly to it. 

Petroleum is an almost pure hydro-carbon, the 
American variety having a composition homologous 
with marsh gas or fire damp, C H t , that is, composed 



according to the general formula C»H a n+ 3 » ranging 
in value from 1 to 15. The Caucasian oil has the 
general formula C»H 2 m; and defiant oil gas or ethyl- 
ene, C a Hi, appears to be the lowest of the series, n 
rising in value to 15. When exposed to heat — either 
in the ordinary process of distillation or when, by 
working under pressure, the temperature is raised 
above that due to the atmospheric boiling point — the 
crude oil "[cracks," as it is termed, and the vapors 
of different boiling points, but still preserving a hom- 
ologous chemical composition, are given off in succes- 
sion, and in varying proportions; indeed, in some 
districts rock oil issues from the ground in the form 
of gas, even at ordinary temperatures and pressures. 

Petroleum, in a form not to be distinguished from 
the natural product, has been produced artificially by 
the action of steam at high temperature and pressure 
upon the carbides of metals, more especially on those 
of iron; the water is decomposed, the oxygen com- 
bining with the metal, and the hydrogen, in part, at 
least, with the carbon. This circumstance, among 
others, led Dr. Mendeleeff in 1877 to propound a theory, 
which he would sketch very briefly, because if cor- 
rect it gives an assurance of inexhaustible supplies of 
oil, and also indicates the probability of its occurring 
in every part of the world, quite irrespective of the 
age of geological formations; and so holds out mo- 
tives to engineers to perfect the means of penetrating 
much deeper into the heart of the earth. 

Laplace's theory of the origin of the planetary sys- 
tem is generally accepted as correct ; and according to 
it the earth must be composed of the same materials as 
the sun. This view has in latter days received striking 
confirmation from the spectroscope, by means of which 
it has been demonstrated that there exist in the sun 
many of our metals, and especially iron, in the state of 
vapor, while meteoric stones, which belong to the same 
order of substances as the planets, have been found by 
actual analysis to be largely composed of iron and its 
carbides. The law of the diffusion of gases would lead 
us to expect that on the condensation of the metallic 
vapors the substances of higher specific gravity or 
greater atomic weight would collect chiefly nearer the 
center of the future globe, while the lighter matters 
would tend to aggregate on the surface. The mean 
specific gravity of the earth is about 5, while that of its 
superficial deposits ranges from only 2}£ to 4, so that it 
is evident that the interior of the globe must be com- 
posed of substances having high specific weights — such 
as iron, for example, which ranges between 7 and 8. 
Moreover it is certain that the rocks at a comparative- 
ly short distance down from the surface exist in a 
highly heated if not in a molten condition ; and that 
the solid crust covering them is relatively thin and 
easily fissured, as is abundantly proved by the upheav- 
al of the land in geological and even in modern times, 
and by the earthquake disturbances which prevail 
more or less over the whole world even now. 

Dr. Mendeleeff points out that the oil-bearing regions 
generally lie parallel to mountain ranges, such as the 
Caucasus in Russia, the Alleghanies in America, and 
the Andes in Peru ; and that petroleum does not ap- 
pear to belong to any particular geological formation, 
inasmuch as it occurs in Europe usually in rocks of the 
tertiary period, while in the United States it is found 
in the Devonian and Silurian strata, which are so 
nearly devoid of animal and vegetable remains. He 
also points out that, on account of the volatile nature 
of rock oil, it could not have been borne from a dis- 
tance like many other deposits, but must have been 
formed very near the spot where it is found. 

The Assuring of the earth's crust by the upheaval of 
mountain chains and by other disturbances allows sur- 
face waters to penetrate into the heated internal por- 
tions of the earth ; and there, coming in contact with 
the glowing metals and their carbides, they give rise 
to the chemical reactions which result in the forma- 
tion of petroleum in the state of vapor, and in the 
evolution of steam. These vapors penetrate through 
the fissured crust into the upper and cooler regions, 
where they are either wholly or partially condensed, 
forming deposits of petroleum very commonly asso- 
ciated with water ; and the gases which cannot be 
condensed by cold escape to the surface. The precise 
compounds which are formed depend upon the tem- 
perature and pressure met with ; and hence we find 
associated every grade of product — gas, oil, mineral 
pitch, ozokerit, and other substances. The extraordin- 
ary average persistence of the oil wells leads to the 
conviction that the substance must be forming as fast 
almost as it is removed ; and he had very little doubt 
that improved boring appliances will enable engineers 
to penetrate to depths not even dreamed of now ; so 
that, by the time that our coal resources come to an 
end, from the exhaustion of the mineral, or from the 
condition of perpetual strike to which we seem tending, 
oil springs will be tapped which will have the priceless 
advantage of yielding their riches without the agency 
of underground labor. 

■» < «>» 

A Hint to Inventors. — An elastic stove pipe coup- 
ling would do more good than seven long sermons. — 
Texas Sif tings. 
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Extinct or Nearly Extinct Vertebrates. 

Mr. A. F. Lucas has a readable article upon the 
animals which are recently extinct or threatened with 
extinction as represented in the National Museum.* 
The West Indian seal (Monachus tropicalis) is uncer- 
tainly placed in this category, for but little is known 
of it, and its habits and habitat seem favorable for 
its perpetuation. The California sea elephant (Mac- 
rorhinus angustirostris) is possibly entirely extinct, 
none having been recorded since fifteen were sent in 
1884 to the National Museum. The walruses, too, are 
threatened with extinction, the Pacific species, Odob- 
cenus obesus, being in greater danger than the Atlan- 
tic, 0. rosmarus. The source of danger lies in the 
whalers, who capture the animals for oil and ivory. 
Between 1879 and 1880 there was brought to market 
1,996,000 gallons of walrus oil and 398,868 pounds of 
walrus ivory. In 1879 the ivory was worth 45 cents a 
pound; in 1880, $1.00 to $1.25; and in 1883, $4.00 to 
$4.50. The European bison (Bison bonasus), which is 
at present restricted to Lithuania and the Caucasus, is 
protected in both localities. In 1880 the Lithuanian 
herds numbered but 600, and the number is smaller at 
present. The Arctic sea cow (Rytina gigas), the his- 
tory of which has already been given in our pages, \ 
was exterminated in 1767 or 1768. 

Three species of birds from the Hawaiian Islands 
are probably extinct. The last ornithological collector 
who returned from these islands found no specimens 
of the mamo (Drepanis paniflca), and but about 
half a dozen specimens represent the species in mu- 
seums of the world. It was probably exterminated in 
obtaining feathers to make the yellow war cloaks of 
the Sandwich Island kings. The Hawaiian Chaetoptila 
augustipluma is represented but by two specimens, 
and the small tailless rail (Pennula ecaudata) of the 
same archipelago is nearly as rare. It would appear 
that nearly all the native birds of the islands are also 
threatened with extermination. 

The California vulture (Pseudogryphus oalifornia- 
nus) is now extremely rare, and largely restricted to 
Southern California. " The free use of strychnine in 
ridding the cattle ranches of wolves and coyotes has 
caused the disappearance of this bird, which has been 
poisoned by feeding on the carcasses prepared for the 
four-footed scavengers." The dodo (Didus ineptus) 
of Mauritius, and the solitaire (Pezohaps solitaria) of 
Rodriguez, have a history too well known to be re- 
counted here. They are represented in the National 
Museum by a few bones. 

So, too, the fate of the Labrador duck (Campto- 
lamus labradorius) and of the great auk (Alca impen- 
nis) has often been told. Of the former but thirty-six 
specimens are in existence. Two of these in the Nation- 
al Museum were collected by Daniel Webster. The 
last specimen was taken in 1878. Specimens of the 
great auk are not so rare, and yet they command 
enormous prices. The last skeleton sold brought $600, 
the last skin $650, and an egg brought $1,500. The 
great auk was probably exterminated in 1840. 

Pallas' cormorant (Phalacrocorax perspioillatus) of 
the region around Kamschatka has a brief history. It 
was killed by man for food. In 1741 it was " frequen- 
tissimi " on Bering Island. About a hundred years 
later it was extinct, and is represented to-day by four 
stuffed specimens and twenty-three bones in all the 
museums of the world. 

Of the lower vertebrates Mr. True refers to the great 
Galapagos tortoises and their relatives of the Mas- 
carene Islands, and the tile fish. The former have 
already formed the subject of a paper by Dr. Baur in 
this journal, X and it is only necessary to say that 
probably they are exterminated from another of the 
Galapagos group. The giant tortoises of the Mas- 
carene Islands were extremely abundant in the seven- 
teenth and eighteenth centuries, but their use as food 
caused their extinction at the beginning of the present 
century. " Save the' few bones rescued from the 
marshes of Mauritius and the caves of Rodriguez, 
nothing is left to show that these large and formerly 
abundant tortoises ever existed." 

The history of the tile fish {Lopholatilus chamceleon- 
ticeps) is among the strangest known. So far as we 
have any information, no one, fisherman or naturalist, 
ever saw a tile fish (the common name is an abbrevi- 
ation of the generic) until March, 1879, when a Glou- 
cester fishing schooner took about 6,000 pounds. In 
the following years 1880 and 1881 a few were taken by 
the U. S. Fish Commission steamer. In March and 
April, 1882, vessels arriving in American ports reported 
passing through large numbers of dead and dying fish 
off the southern coast of New England and Long 
Island. "Vessels reported sailing for forty to sixty 
miles through floating fish (in one instance through 
150 miles), so that it became evident that a vast de- 
struction had taken place. Captain Collins estimates 
from these reports that an area of 5,000 to 7,000 square 
statute miles were so thickly covered that the total 
numbers must have exceeded a billion. The next fall 



the Fish Commission searched in vain for these fish on 
the ground where they were formerly so abundant; 
and no one has since reported a specimen. 



A Cold. 

BY J. J. WALLER, M.D., OLIVER SPRINGS, TBHH. 

In dealing with the above subject we, of course, are 
aware of the fact that it has never as yet been clearly 
defined. Most or very nearly all text books consider it 
merely as a cause of a number of different pathological 
conditions, or sometimes the morbus at hand is con- 
sidered a phase or manifestation of what is so familiar 
among us — "taking cold." 

Dismissing further speculation along the line as not 
germane to the object now in view, I wish to call es- 
pecial attention to the mechanism by which the effects 
of taking cold are brought about ; and as theories and 
facts make up the bulk of our medical information, 
probably to theorize on this subject and draw a corol- 
lary of facts from the result would be the proper man- 
ner of procedure. 

Any portion or the whole of the body exposed to a 
cold draught for a varied length of time of course suf- 
fers from irritation, and immediately wires the ganglion 
or center most intimately connected with that region, 
through the afferent nerves, and makes known the 
disturbance there. If the irritation is great (which we 
will assume to be a fact now) and the whole nervous 
system has to take cognizance of it, the disturbance is 
appreciated as an insult, and revenge is at once sought 
by sending out orders to have the secretions and excre- 
tions of the skin locked until peace is made. When the 
glands of the skin surrender their function, the ram- 
parts of the citadel are taken, the skin becomes in a 
measure dry and chaffy, and loses its usual pliancy 
which is so essential to health. With the periphery 
thus in a state of blockade, it is not known by the eco- 
nomy at what time some of the more vital internal 
organs will suffer ; so the nervous system trembles with 
fear, and we have a form of nervousness as a concomi- 
tant symptom of cold. The nervous system, still trem- 
bling with fear and maddened by the insult of irrita- 
tion, resolves to carry on the secretions and excretions 
by precipitating a double duty on the internal mucous 
membranes or serous membranes, as the case may be. 
So when the nervous system orders a mucous or serous 
membrane on double duty it revolts at the idea of hav- 
ing a vicarious function to perform, and even refuses to 
carry on its normal function. It is now that we have 
the dry stage of cold. When the nervoussystem locked 
the secretions and excretions, it seenied to not realize 
the fact that it was at the same time locking in some of 
the venomous products of destructive metamorphosis 
which, so to speak, in a state of stagnation, undergo a 
sort of change and become irritating to the brain and 
nervous system, thus causing the dull lethargic feeling 
and indifference to mental and physical exertion, and 
the aching pains in the limbs. 

After a while the mad internal membrane yields to 
its higher authority, the nervous system, and being 
overburdened by hyper-secretion and hyper-excretion, 
soon ceases to do its work physiologically and passes 
into a pathological state, and a catarrh is the result. 
Thus we may have coryza, pharyngitis, laryngitis, 
bronchitis, enteritis, etc., if a mucous membrane be in- 
volved ; pleurisy, pericarditis, etc., if it falls on a serous 
membrane. Other troubles besides diseases of mucous 
and serous membranes are brought about by cold, but 
it is not our purpose to go minutely into them now. 

In treating a cold, just bear in mind the mechanism 
by which it was brought about. The nervous system 
is willing to compromise on almost any plan which in- 
cludes removal of the offending locked-up excretions. 
Diaphoretics propose to do that, and on their adminis- 
tration and promise the nervous system unlocks the 
pores of the skin, and equilibrium is restored. — South- 
ern Medical Record. 



* Report National Mnaenm for 1888-89, p. 609, 1891. 
t L. Stejneger, Am. Nat., xxi„ p. 1047, 1887. 
% Am. Nat., xxiii., p. 1039, 1889. 



How to Drink Milk. 

Terpsichore gives a few practical hints about di- 
gestion as follows : 

Do not swallow milk fast and in such big gulps. 
Sip it slowly. Take four minutes at least to finish 
that glassful, and do not take more than a good tea- 
spoonful at one sip. 

When milk goes into your stomach, it is instantly 
curdled. If you drink a large quantity at once, it is 
curdled into one big mass, on the outside of which 
only the juices of the stomach can work. If you drink 
it in little sips, each little sip is curled up by itself, and 
the whole glassful finally finds itself in a loose lump 
made up of little lumps, through, around, and among 
which the stomach's juices may percolate and dissolve 
the whole speedily and simultaneously. 

Many people who like milk and know its value as a 
strength-giver think they cannot use it because it 
gives them indigestion. Most of them could use it 
freely if they would only drink it in the way we have 
described, or if they would, better still, drink it hot. 
Hot milk seems to lose a good deal of its density, and 
one would almost think it had been watered, and it 
also seems to lose much of its sweetness, which is cloy- 
ing to some appetites. 



Varieties and Uses of mica. 

George P. Merrill contributes to Stone some useful 
information on the varieties of mica. 

There are several distinct varieties of mica, all char- 
acterized alike by a very perfect basal cleavage whereby 
they split readily into thin sheets, but differing in 
color, elasticity and composition. The most prominent 
varieties are (1) the white colorless variety, muscovite ; 
(2) the white to yellowish brown or brownish red 
variety, phlogophite ; (3) the black and frequently 
opaque varieties, biotite and lepidomelane; and (4) the 
pink lilac or rose colored lepidolite. Of these only the 
white variety muscovite is, excepting as a rock con- 
stituent, of economic importance, and need be de- 
scribed here. 

Occurrence. — The micas are among the most com- 
mon and widely disseminated of minerals, occurring in 
irregular shreds or six-sided tablets in rocks of all 
kinds and of all ages. They are particularly charac- 
teristic of the acid crystalline rocks, both eruptive and 
metamorphic. 

The white variety is, however, much the more re- 
stricted in its distribution, and it is believed is confined 
wholly to the older acid rocks of the granitic or gneissic 
groups. 

The prevailing form of the micas is that of small ir- 
regular flecks, from a mere point to a fourth of an inch 
in diameter, disseminated throughout the mass of a 
rock. In the younger eruptives, in limestones, and in 
granitic veins it not infrequently shows good crystal- 
lographic forms hexagonal in outline, which are easily 
recognized as mica from their property of splitting 
readily into six-sided thin sheets. 

The white mica, or muscovite (sometimes called isin- 
glass) of commerce, is derived wholly from pegmatitic 
or other coarse granitic veins in granite and gneiss. 
Besides mica, the chief constituents of the veins are 
quartz and feldspar, though there not infrequently oc- 
curs a pleasing variety of minerals, as beryl, tourma- 
line, apatite, cassiterite, etc. Indeed, such veins are 
the mineralogist's most fruitful fields, both as regards 
abundance and variety as well as perfection of crystal- 
line form. 

Properties. — The distinguishing characteristic of 
muscovite, and that which gives it its chief value, is 
its property of splitting readily into thin, transparent, 
tough and elastic sheets. It is but little acted on by 
heat, though gradually becoming brittle on prolonged 
exposure to high temperatures. 

Uses. — The chief use of mica is in the form of thin 
sheets for stoves and furnaces. For this purpose it 
must be clear and free from bad spots, cracks, or blem- 
ishes of any kind. The most desirable color is stated 
to be wine red. Of late years there has arisen a con- 
siderable demand for mica in the form of strips some 
eight inches long by one inch wide for insulating pur- 
poses in the manufacture of electrical apparatus. The 
qualities essential for these purposes are toughness 
and freedom from iron. There is a considerable and 
increasing demand for ground mica, which allows of 
the utilization of the scraps, which must otherwise go 
to waste. At present eight grades are prepared, the 
coarsest being used to give a spangled effect to fancy 
grades of wall paper, while the finest is used in pro- 
ducing a uniform metallic white surface on the same. 
The intermediate varieties are used mainly in the 
manufacture of lubricants for heavy machinery. 

Preparation. — Mica occurs in sheets of all sizes up 
to two or more feet in diameter and from the fraction 
of one to several inches thick. The larger sheets are 
utilized mainly for sheet mica, and for this purpose 
the blocks, after being taken from the quarry, arc 
freed from all gangue material, split to such thinness 
as to trim readily, and, by aid of patterns, cut to stand- 
ard sizes, the value of the cut sheets increasing very 
rapidly in proportion to their size. There is a great 
amount of waste in this process, and it is stated not 
above eight or ten per cent of sheet mica is obtained 
from the block mica thus treated. The waste material 
or scrap from the trimming, and, in some cases, the en- 
tire product, if sufficiently clean and free from gritty 
substances, is ground. This process, owing to the 
toughness and fissility of the mineral, is one of con- 
siderable difficulty, and at date of writing not more 
than two or three firms in the entire country are pre- 
pared to do the work. 

Sources. — More or less mica has from time to time 
been produced by nearly every State bordering along 
the Appalachians, though the mining is nearly always 
more or less spasmodic and intermittent. Frequently 
mica forms a product of the feldspar and quartz mines, 
though the amount thus obtained is comparatively 
small. New Hampshire and North Carolina are at 
present the chief sources in the United States. From 
forty to fifty tons are annually produced, valued at 
from ten cents to five dollars a pound, according to 
quality. The chief foreign sources of mica are Canada 
and India. 



— <«>«» 



Somr one has said that a man never realizes how 
much valuable advice his neighbors have to give 
away until he announces his intention to build a 
house. 
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AN ECONOMICAL FIEE ALARM. 
The present illustration is taken from the fire alarm 
at Boiling Springs, opposite Rutherford, N. J. The 
machinery for striking the gong or ring was made by 
a blacksmith of the town. The gong is held up in 
place by means of a % inch wire rope which goes 
around the gong and over a heavy piece of timber at 
the top of the tower. The striking apparatus with 
bearings are also connected to this piece of timber. 
These bearings are made of 2X}4 bar iron and the 
striking material mostly of % inch round iron. The L 
shaped bell crank with shaft is forged in one piece. 
The lower section of bell crank and the lever below are 
joined together by means of a piece of % inch round iron 
with a forked connection at the top and bottom. This 
piece of iron runs through a piece of gas pipe which is 
bolted to the floor as a support. One end of the lever 
works inside of a yoke 
which is bolted to the side 
of building. To throw the 
clapper or ball back the 
lever is drawn upward, 
which throws the upright 
part of crank with forked 
connection backward, 
which in turn forces back 
the clapper. By pushing 
the lever down the clapper 
strikes the gong. The gong 
is a 6 foot tire of a driving 
wheel of a locomotive, is 
\% inches in thickness, 6 
inches in width and weighs 
500 pounds. It yields a 
deep tone like a bell. On 
a still night it can be heard 
about two miles. The clap- 
per weighs about forty 
pounds. A plan has been 
adopted for locating the 
direction of fires by strokes 
of the gong. One stroke 
indicates that the fire is 
in the northern section of 
the town. Two strokes, 
south. Three strokes east. 
Four strokes, west. One 
stroke and a pause and 
then three strokes, indi- 
cates a fire in the north- 
e a s t. Two and three 
strokes, southeast. One 
and four strokes, north- 
west. Two and four strokes 
southwest. This fire alarm 
has been very satisfactory, 
costing, with gong and ma- 
chinery, with labor, the 
small sum of $25. 



jacket and provided with a thermometer, connected 
with condensing and receiving vessels, the further end 
of which was coupled to a gas holder. A connection 
was made to a water pump, so that at the beginning 
of the experiment a fair vacuum could be obtained 
throughout the apparatus, and thus the true amount 
of permanent gases yielded by the wood determined. 
The method adopted for estimating the methyl alco- 
hol, though confessedly crude, was in the authors' 
opinion the best that was applicable under the circum- 
stances. It consisted essentially in oxidizing that por- 
tion of the distillate containing the alcohol with potas- 
sium bichromate and sulphuric acid, and determining 
the carbonic acid given off. Some light was thrown 
on the degree of reliability of this method by the fact 
that the amount of methyl alcohol recorded as being 
obtained from different woods varied enormously, a 



Distillation of Wood. 

At a recent meeting of 
the Society of Chemical 
Industry, London, Prof. 
Ramsey read a paper by 
himself and Mr. J. C. Chor- 
ley on "The Distillation 
of Wood." The communi- 
cation being one which 
dealt with a number of 
tabulated details rather 
than general conclusions, 
was wisely given in ab- 
stract form. Prof. Ramsey 
remarked that although 
wood had been distilled 
for at least 100 years, yet 
but little had been done 
to investigate the precise 
character of the reactions 
which went on, and the 
nature of the products 
which were obtained. Of 
the main products of dis- 
tillation, which were water, acetic acid, methyl alco- 
hol, and wood creosote, and charcoal left as a residue 
in the retort, the first was of course valueless, the next 
two largely utilized, while the creosote, with the excep- 
tion of a little which was purified for dentists' use, was 
not generally considered of much account ; the utiliza- 
tion of the charcoal depended upon the kind of wood 
that had been employed. That from oak and beech 
was consumed in the foundry, while charcoal from 
willow and alder was preferred for the manufacture of 
gunpowder. After recounting the numerous sub- 
stances which accompanied the main products, Prof. 
Ramsey pointed out that our knowledge of what was 
going on in the interior of the retort was necessarily 
very limited, as the temperature could not be accu- 
rately ascertained. In order to investigate the phe- 
nomena of distillation more closely, a small-size appa- 
ratus had been devised, consisting of a flask in which 
the wood was distilled, surrounded by a triple air 




phrase, "begins to explode" and to cease with the 
explosion. Furfural was similarly a product of "ex- 
plosion." The products from the distillation of wood 
varied not only with the nature of the wood, but with 
its place of origin and state of seasoning. A smaller 
yield of acetic acid was obtained with wet wood. In 
the discussion which followed, Mr. Blount took excep- 
tion to the use of the word * explosion " for a change 
of this character, and characterized it as an abuse of 
terms. Mr. C. F. Cross spoke of analogous changes 
such as occur in the formation of ensilage from grass, 
and pointed out that the distillation of cellulose itself 
from various sources would be likely to give suggestive 
results. Mr. Watson Smith, speaking as an old wood 
distiller, said that it did not appear that any severe 
rise of temperature took place during distillation. It 
was true that when the charcoal was drawn it might 

take fire, but this might 
well be due to the conden- 
sation of air in its pores. 
Mr. A. G. Green pointed 
out that a more satisfac- 
tory method of estimating 
methyl alcohol than that 
described might easily 
have been used. Mr. Biggs 
complained of the attitude 
of the inland revenue au- 
thorities toward the pro- 
ducers of methyl alcohol. 
One at least was induced 
to experiment in order to 
obtain a pure product, and 
when success had been 
attained, was confronted 
with the fact that the full 
duty would be levied upon 
the spirit because of its 
potability. Professor 
Ramsey, in reply, defended 
the use of the term "ex- 
plosive," and intimated 
that he was prepared to 
denote many substances 
and reactions not usually 
thus included by that 
term. — Chem. Tr. Jour. 



LOCOMOTIVE TIRE USES AS A EIRE ALARM BELL. 



result which was not confirmed by the yield on the 
large scale, the variations under manufacturing condi- 
tions being, it is true, in the same direction as those in 
the laboratory apparatus, but showing smaller and 
less violent fluctuations. Strictly speaking, therefore, 
it was necessary to consider the results obtained by 
this method as indicating the amount of " oxidizable 
matter calculated as methyl alcohol," rather than to 
assume that they represented methyl alcohol itself. 
The change that went on during the distillation of 
wood became exothermic at a certain point, the stage 
being marked by a sudden evolution of gas, with- 
out additional or more vigorous firing. On account 
of the occurrence of this exothermic change, the 
authors ventured on the somewhat paradoxical 
course of regarding wood as an explosive. The yield 
of acetic acid was remarkably constant even with 
different woods, and its evolution might be taken to 
start from the time when the wood, in the authors' 



The University of 
Chicago, 

The University of Chi- 
cago will soon be one of 
the greatest educational 
establishments in the 
country. Mr. John D. 
Rockefeller of New York, 
in addition to large con- 
tributions to this institu- 
tion previously made, has 
lately added the munifi- 
cent sum of $2,000,000 ; and 
other large amounts by 
other contributors have 
been made, so that the 
institution will have a 
splendid endowment, the 
total being nearly $5,000,- 
000. The ground occupied 
by the University has an 
area of some 24 acres. It 
is situated between the 
two great parks — Jackson 
Park and Washington 
Park. Three buildings 
now under way are the 
Divinity Dormitory, the 
University Dormitory, and 
the Recitation Building or 
Lecture Hall. 

Professor William Rai- 
ney Harper, of Yale Uni- 
versity, has been chosen 
president. He is a young 
man, 37 years old. He is 
professor of the Semitic languages and literature. 
Dr. E. G. Robinson, late President of Brown Univer- 
sity, and J. H. Tufts have charge of the Department 
of Philosophy. Professor J. Lawrence Laughlin, late 
of Cornell University, is the head of the Department 
of Political Economy and Finance. He is assisted by 
Professor Adolph C. Miller. Dr. Hermann Eduard 
Von Hoist, of Freiburg, Germany, also takes a profes- 
sorship. He will be assisted by a number of distin- 
guished and able professors. The Department of 
Physical Culture is to be under charge of Professor 
A. A. Stagg. William C. Wilkinson is Professor of 
Rhetoric. E. H. Moore, Professor of Mathematics. 
The Library is in charge of Mrs. Zella A. Dixon and 
Miss Julia Bulkley. The University is to be open to> 
both sexes. 



» ■ ■ i 



A steel rail lasts, with average wear, about eigh- 
teen years. 
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THE PYTHONS OF THE PHILIPPINE ISLANDS. 

To the Editor of the Scientific American ; 

In your issue of August 29, 1891, we notice an article 
on boa constrictors in which mention is made of the 
pythons of this region. Thinking that some additional 
facts might be of interest, we submit the following : 

Pythons are abundant in the Philippines, the species 
being identical with that found in Borneo. During 
our stay of eighteen months in these islands we have 
heard many accounts of the enormous size attained by 
these snakes and recently have obtained three fine 
specimens. The smallest of these measured nineteen 
feet eleven and one-half inches in length and eighteen 
inches in greatest circumference. It had evidently 
been without food for some time and was in an emaci- 
ated condition, but was still a heavy load for two men. 
The next in size measured twenty-two feet six inches in 
length and twenty-four inches in greatest circumfer- 
ence. The head was six inches wide at the angle of 
the jaws and the mouth opened thirteen inches with- 
out any of the stretching of the skin or displacement of 
the bones of which it is capable. The third specimen 
measured twenty-two feet and eight inches in length, 
and twenty-two inches in greatest circumference. The 
gape was the same as in the second specimen. In each 
case the stomach was entirely empty, and one familiar 
with such animals can easily form an idea of the enor- 
mous increase in size that would take place if gorged 
with food. 

Above the length of nineteen or twenty feet, these 
snakes increase greatly in bulk for every foot in length, 
so that a snake nineteen feet long looks small beside 
one twenty-two feet long. It is difficult to estimate 
the weight of an animal of this kind, and we had no 
means of determining it accurately. A quarter of it 
was a heavy lift for a strong man, and it was all that 
two men could do to drag it a few feet along the 
ground, one man being unable to 
do so. The second specimen dis- 
played its enormous strength by 
snapping in two by a steady pull 
one of its fastenings a rattan be- 
tween one-half and three-quarters 
of an inch in diameter. The snake 
being securely fastened by rattans 
around the neck, two men and a 
boy who attempted to hold it by 
the tail were powerless to do so. 

From the log in which the third, 
specimen was caught, eighty-nine 
eggs were taken. They were white 
and nearly round, about the size of 
an ordinary base ball, and were 
covered with a soft leathery shell 
or skin. They adhered to each 
other, forming a large mass, which 
had to be literally torn apart to separate them. So far 
as observed, all were fertile, each specimen examined 
containing a living embryo about four inches in length. 
When discovered the snake was coiled upon its eggs, 
apparently incubating. Upon being removed from 
the log the eggs dried up rapidly. As the temperature 
within the log was noticeably above that of the atmo- 
sphere, it is probable that the close coils of the snake 
prevented evaporation. 

A snake of this size could bring down a medium 
sized buffalo, and could 
crush out the life of a man 
in a fraction of a minute ; 
and we have no hesitation 
in expressing the opinion 
that it could swallow him. 
We know of the case of a 
snake of about this size 
swallowing a full-grown 
buck with antlers, a male 
deer of this species being 
larger around the belly 
than is a man around the 
shoulders. 

If the stories told here 
about large snakes can be 
believed, the specimens 
described are small in- 
deed in comparison with 
really large snakes, but 
we find that such snakes 
decrease greatly in size 
when brought in contact 
with the deadly foot rule. 
An intelligent half caste 
recently told us that his 
brother-in-law had killed, 
measured, and skinned a 
snake forty-four feet long. 
We did not wish to ques- 
tion the man's veracity, 
but heartily sympathized 
with the remark of a Span- 
ish gentleman, that forty- 
four feet were a great 
many feet. 

We inclose a photo- 



graph of the skin of the second specimen. The tail 
does not show distinctly, as it is not extended. The 
stick held by the man behind is just five feet long, 
and is held parallel to the skin and near to it. 

The specimens described will be shipped to the 
Minnesota Academy of Natural Sciences at Minne- 
apolis. D. C. Worcester, 

F. S. Bourns, 
Menage Scientific Expedition. 
Manila, Philippine Islands, March 2, 1892. 

• m i ■ i » 

MAGIC PHOTOGRAPHS DEVELOPED BY SMOKE. 
Among the novelties recently introduced here, we 

find a curious 
thing in photo- 
graphy. It con- 
sists of a cigar or 
cigarette holder, 
accompanied with 
a small package 
of plain white 
photographic pa- 
pers about the 
size of a postage 
stamp. If one of 
these papers be 
placed in the in- 
terior of the hold- 
er, before an ori- 
fice arranged for 
the purpose, the 
tobacco smoke will come jn contact with it, and develop 
thereon a portrait or other object. 

The process employed is very simple, and consists in 
preparing a small photograph on chloride of silver 
paper, and dipping it into a solution of bichloride of 
mercury, so as to bleach it and cause it to disappear. 




Fig. 4.-DEVEL0PING THE PHOTO. 



In the annexed cut, Fig. 1 represents the cigarette 
holder closed ; Fig. 2 shows it open, exhibiting the 
orifice and showing one of the small plain papers 
inserted in the holder, and Fig. 3 shows the paper after 
the image has been developed upon it. 



An Electrolytic Experiment. 
In La Lumiere Mectrigue for March 19 the follow- 
ing electrolytic experiment is described ; it is due to 
Herr Arons, and was shown by him to the Berlin 
Physical Society. If we place a hollow copper cylin- 
der between the electrodes of a sulphate of copper 
voltameter, copper will be deposited on the cylinder 
where the current enters it and dissolved where it 
leaves. If the cylinder is free to turn about a horizon- 
tal axis, it will commence to rotate as soon as the 
current passes, owing to the surface next the anode 
becoming weighted. It is possible to arrange matters 
so that the specific gravity of the cylinder is only a 
trifle greater than that of the solution, and hence the 
pressure of its axis upon the supports may be indefi- 
nitely reduced. The containing vessel used by Herr 
Arons was a glass box. The copper cylinder, which 
occupied nearly the entire width of the containing 
vessel, was 4 '5 cm. long and 10 cm. in diameter, and 
the walls were about 1 '8 mm. thick. The spindle was 
formed by a glass rod 1 mm. in diameter, secured to 
ebonite plugs fixed into the cylinder ; the spindle rested 
on ebonite supports, attached to the walls of the con- 
taining vessel. The cylinder turned slowly and con- 
tinuously under the influence of currents varying from 
O'l to 1 ampere. Experiments showed that the speed 
of rotation was very nearly proportional to the current. 




PHOTOGRAPHIC CIGAR HOLDER. 

It is necessary to prepare the photographs without 
gold. The bichloride of mercury changes the photo- 
graph partly into white chloride of silver and partly 
into protochloride of mercury (which is also white), 
and thus renders it invisible on the white paper. 

The image may afterward be made to appear by the 
action of hypochlorite of soda, or by that of ammo- 
niacal vapors. Tobacco smoke, which contains vapors 
of ammonia, succeeds very well, as we have above 
noted, and colors the magic photographs black. 




The Solar Heat. 

An interesting paper on " Solar Heat" is given in a 
recently issued volume of the 
" Transactions " of the Astronomic- 
al and Physical Society of Toronto 
by Dr. Joseph Morrison. Two theo- 
ries have been advanced to account 
for the source and maintenance of 
the heat of the sun. One ascribes 
the heat to the energy of meteoritic 
matter falling on the sun, the other 
asserts that the supply of heat is 
kept up by the slow contraction of 
the sun's bulk. Taking the " solar 
constant " as twenty-five calories per 
square meter per minute, Dr. Mor- 
rison calculates that the linear con- 
traction of the radius of the sun 
which is requisite to keep up the 
present rate of radiation is 
000004972 feet in one second, or 
156*9 feet in a year, or 29,716 miles in a thousand 
years. " Now 450 miles of the sun's diameter subtends 
at the earth an angle of one second, and therefore it 
would require 7,575 years for the sun's angular diame- 
ter to be reduced by one second of arc, which is the 
smallest angle that can be accurately measured on the 
solar disk." With regard to the meteoritic theory of 
solar energy, a calculation shows that a quantity of 
matter which weighs one pound falling freely from in- 
finity to the sun would develop by its kinetic energy 

82,340,000 units of heat. 
From this it can be found 
that the heat radiated 
could be developed by the 
annual impact on the sun 
of a quantity of meteoritic 
matter a trifle greater 
than l-100th of the earth's 
mass, and having a velo- 
city of 382 - 6 miles per sec- 
ond. 



A PHILIPPINE PTTH0N. 

Skin 33 ft. 6 in. long, 3 ft. circumference. From a photograph sent from Manila to the Scientific American by Messrs. D. C. Worcester and 

F. S. Bourns, of the Menage Scientific Expedition. 



Water Dearer than Fuel. 

In Balakany, near 
Baku, the center of the 
Russian petroleum indus- 
try, is witnessed the ano- 
maly of the water used 
for the steam boilers in 
the several establishments 
costing more than the 
fuel. As a matter of fact, 
the water is bad and dear, 
costing about half a crown 
per ton ; while a ton of 
astatki, that is the residu- 
um of the distillation of 
the crude naphtha, which 
is the combustible natu- 
rally utilized, is sold at a 
price equivalent to eigh- 
teen pence per ton of coal. 
— •-♦-• 

An alloy o f 78 per cent 
gold and 22 per cent alu- 
minum is the most bril- 
liant known, 
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The Management of Cemeteries. 

It seems to be a pretty general belief that in almost 
every field of human effort demand precedes supply. 
But in matters where a refined public taste is con- 
cerned, the supply of good work precedes and creates 
the demand. For many years the best pictures pro- 
duced by American artists have not been those which 
sold the best, and, of course, those which sell the best 
most truthfully represent the condition of the public 
taste? Again, our appreciation of the best foreign 
works of our time has been largely due to dealers who 
imported the pictures of such men as Corot, Rousseau, 
and Daubigny, before we even knew their names, and 
long before we could understand and properly estimate 
their art. It is true that in the long run dealers may 
have profited by this experiment, but the public has 
profited by it far more, and it is just that we should 
feel grateful to them as to unselfish benefactors. What 
we wish to do now, however, is to call attention to 
another illustration of this truth which has been sug- 
gested by the published report of the Proceedings of 
the Convention of the Association of American Ceme- 
tery Superintendents, which was held last autumn in 
Chicago. 

To some eyes there may seem no hint of artistic 
'things or questions in this title. But our readers are 
aware that we consider the right treatment of the 
rural cemetery, an institution which is almost pecu- 
liar to America, rests on important and interesting 
artistic principles. And yet it is evident from this 
report that the greatest obstacle in the way of such 
treatment is the persistent bad taste of the public. 
We might suppose that our cemeteries are not more 
beautiful because it is hard to find people to make 
them beautiful. But the case is really the reverse of 
this. Many at least among the persons who are em- 
ployed to care for them know what aspect they ought 
to wear, and are eager to give them this aspect, but 
their employers bar the path. If the bad taste of the 
committee or trustees who control a cemetery is not to 
blame, then it is usually the bad taste of the majority 
of individual lot owners. 

Of course, we should not assert this simply on such 
statements as that " the superintendents of cemeteries 
have to bear with many things that they do not like 
in catering to the public." If no explanations with re- 
gard to points of difference were given, we might con- 
clude that the superintendents rather than their 
patrons need an education in good taste. But the 
various addresses given at length in this report bear 
such clear witness to the correctness of the views of 
prominent cemetery superintendents, and to the con- 
flicting views of their patrons, that one cannot help 
feeling confident as to the source from which improve- 
ment may be expected. 

For example, Mr. G. H. Scott, of Rose Hill Ceme- 
tery, Chicago, in discussing how large a part nature 
should play in the cemetery, said : " What may be 
considered natural in a cemetery ? In the first place, 
grass and trees. There should be an abundance of 
grass and a sufficiency of trees and shrubs, with as few 
pathways as possible, and no more driveways than are 
absolutely necessary. A cemetery lot with mounds or 
graves not higher than three inches above grade of 
plain sod, well clipped and trimmed, gives that ap- 
pearance of neatness, simplicity, quiet, and beauty 
which every such lot should have. The prevailing 
anxiety on the part of lot owners to surpass each other 
in the erection of costly monuments, vaults, and stone- 
work generally, is detrimental to the natural appear- 
ance of a cemetery. Another encroachment upon the 
natural appearance of a cemetery is carpet bedding. 
To take the natural and well trimmed sod from a 
grave and cover it with a carpet bedding of plants and 
flowers, giving it the appearance of a patchwork 
crazy quilt, is, to say the least, absurd, and certainly 
not in keeping with the natural appearance of a ceme- 
tery representing the peaceful resting place of the 
dead. Not so with plants of wild flowers and hardy 
herbaceous perennials. They are things of nature. 
This class of plants are inexpensive, will live over 
winter, flourish without care, become larger in size and 
increase in beauty every year, and should be dispersed 
over the ground so as to give them a natural appear- 
ance. A cemetery should be a place for meditation, a 
place where the living, pleased and satisfied with its 
natural appearance of peace and quiet, and free from 
the busy hum of human toil and artistic dazzle, may 
anticipate the time when they, too, must succumb to 
the inevitable, not mournfully, but cheerfully. Be- 
sides, if cemeteries generally were kept more natural 
in appearance, their cost of maintenance would be 
less." 

We have taken these sentences out of their context 
and massed them so as to show, as briefly as possible, 
Mr. Scott's idea of what the treatment of a rural 
burial ground should be. And from the speech of Mr. 
Higgins, of Woodmere Cemetery, Detroit, we may 
take a few more sentences with a similar purpose. 
"What," he asks, "are the essentials of a perfect 
cemetery? Beauty and harmony. Harmony, as I here 
use it, should not be considered as flatness or want of 
variety, but as a lack of elements of discord which it is 



difficult to overcome. Thus a small Niagara would 
not be desirable in the proposed site for a burying 
ground, neither beetling cliffs nor wild gorges. Pic- 
turesqueness may occasionally be properly sought after 
in the improvement of parks or private grounds, but 
is scarcely productive of that air of quiet repose which 
should be one of the main characteristics of the last 
resting place of man. . . . The two crying evils of 
all cemeteries are our present great ugly headstones 
and our unsightly grave mounds. It seems to me, 
however, that in some cemeteries which are working 
toward the lawn plan, they lay too much stress on 
prettiness and bring with it the puerilities, polish and 
showiness of highly kept front yards or showy lawns, 
and that too much money is expended in ornamenta- 
tion and display. Now, neatness is one thing, display 
an entirely different thing. I believe that the nearer 
we keep to nature in our methods of cemetery improve- 
ment, the better results we shall obtain and the more 
economical will be our management of affairs. We 
must bear in mind that cemeteries are designed for 
burying places for the poor as well as for the rich, and 
that extravagance in ornamentation or wasteful 
methods of care defeat the very purpose for which 
they were intended." 

Surely these ideas are sound. They are the truly 
artistic because the truly fitting principles in ac- 
cordance with which rural burial grounds should be 
designed and maintained. It is pleasant to know that 
persons holding executive positions in our cemeteries 
entertain such ideas, and we should be glad to know 
that they were less frequently hindered from acting 
upon them by their employers. — Garden and Forest. 



examining lubricating oils, there is no difficulty in 
effecting this. Besides determining the viscosity at 
ordinary temperatures, it would be very desirable to 
do so at higher temperatures, as it by no means fol- 
lows that oils of the same viscosity at any given tem- 
perature have the same coefficient of decrease as the 
temperature is raised. There is a further point which 
seems to have been also overlooked. Rosin oil when 
exposed to air undergoes change. How noteworthy 
that change may be has been opportunely illustrated 
by some figures given in a paper by Mr. F. H. Leeds, 
which was recently read before the Society of Chemi- 
cal Industry. The results of three of the samples 
examined are given below : 



-Original oil. , ,— Oil after exposure to air.^ 



No. of 
Sample. 

A 
B 
C 



Rosin 
acids. 

3107 
22-20 
972 



Hydro- 
carbons. 

68-93 
77-80 
90-28 



Rosin 

acids. 

24-90 
16-09 
4-29 



Hydro- 
carbons. 

75-10 
83-91 
95-79 



The Chemical and Physical Properties of 
Rosin Oil. 

Until recently it was generally believed that the use 
of rosin oil was almost entirely confined to the man- 
ufacture of printing inks and cart grease and" the 
adulteration of other and more expensive oils. Al- 
though large quantities of it were manufactured, but 
little found its way into the retail market, at least 
under its own name. There is now, however, some 
probability of an increased consumption taking place J 
owing to the rediscovery of its properties as an insu- 
lator; and it will not, therefore, be out of place to say 
something concerning its nature and properties, if 
only to dispel the vague atmosphere with which the 
subject has been surrounded and to show how com- 
pletely any dogmatic statements that have been 
made, or may be made, must be modified by a consid- 
eration of the quality of the oil referred to. 

In the first place, rosin oil is so called because it is 
the heavier part of the products of the destructive 
distillation of rosin, which, in its turn, is the residue 
left by distilling crude turpentine, spirits of turpen- 
tine being the volatile portion. The ordinary vitreous 
body, varying in color from light yellow to almost 
black, known as rosin consists of a mixture of abietic 
acid and abietic anhydride, together with a small 
quantity of sylvic acid. When distilled, these bodies 
are broken up, yielding a mixture of hydrocarbons, 
accompanied by a larger or smaller proportion of un- 
changed rosin acids and anhydrides. The relative 
amount of these constituents is determined by the 
design of the stills and the manner in which the dis- 
tillation is conducted. The more carefully prepared 
and refined the oil is, the lower is the proportion of 
rosin acids, and in the laboratory rosin oil may be 
obtained with but a few per cent of substances other 
than hydrocarbons. The specific gravity of rosin oil of 
commercial quality may vary from 0'98 to 1 '10, while 
its power of rotating a beam of polarized light is sim- 
ilarly variable, being generally dextro-rotatory, but 
sometimes laevo-rotatory, or nearly absent. These 
facts are sufficient to indicate the variable character 
of commercial rosin oil, and the futility of discussing 
its electrical properties without defining the character 
of the sample used is tolerably apparent. In the 
various communications which have lately been made 
concerning rosin oil insulation, this necessity has not 
been sufficiently kept in sight. The only satisfactory 
method for settling once for all the kind of oil best 
fitted for this purpose would be to examine the in- 
sulating capabilities of numerous samples, and simul- 
taneously determine their composition by analysis. 
If this were done, and it were ultimately found that 
rosin oil could be as advantageously used as some of 
its advocates appear to think, there would be after- 
ward no difficulty in obtaining supplies of precisely 
the same quality as those which had been found 
efficient. The maker would be given a definite stand- 
ard to work to, and could, by the aid of his chemist, 
match that standard as nearly as would be necessary. 

In dealing with rosin oil, one of the most noteworthy 
qualities that are apparent on inspection is its great 
viscidity. It is to this, and to its immiscibility with 
water, that its applicability for the purposes of insula- 
tion is chiefly due. It is, therefore, plain that in 
addition to a purely chemical examination, the deter- 
mination of the important physical property of viscos- 
ity would have to be undertaken. Thanks to the 
advances that have been made in the methods of 



The results show that a considerable amount of alter- 
ation has taken place. There is an apparent decrease 
under the column headed rosin acids (which strictly 
means total saponifiable matter, including probably 
anhydrides and esters) and an increase under the head 
of hydrocarbons. It is unlikely, on purely chemical 
grounds, that a conversion of the former into the latter 
takes place. Probably the explanation of the change 
is to be sought in the volatilization of the lighter acid 
constituents, and the consequent enrichment of the 
mass in heavy non-volatile hydrocarbons. In the paper 
in which these results appear, other differences are re- 
corded and discussed, but, being at present still un- 
settled, do not immediately concern us. One deduction 
is, however, plain, namely, that an oil may undergo 
profound alteration by exposure, and may well alter in 
character to such an extent as to become more or less 
useful in tangible degree. It can, therefore, never be 
safe to assume that, because a specimen of oil has at 
one time given certain results, it will necessarily possess 
identical properties after the lapse of time, particularly 
if the conditions under which it has been kept have 
involved its exposure to the atmosphere. This again 
opens up a field for investigation, in that not only do 
all kinds of rosin oil change, but that the tendency of 
oils of different qualities to alter by exposure varies 
greatly. It is probable that samples consisting almost 
wholly of hydrocarbons would prove the most resistent, 
and, if found to be also high in insulating power, would 
be preferable on that account. Direct experiment is, 
however, much needed. 



Wonders of Electricity. 

At the Crystal Palace, London, a private view lately 
took plaee of some new electrical experiments illus- 
trating recent discoveries of Professor Elihu Thomson. 
The demonstrator was Dr. J. A. Fleming (Professor of 
Electrical Engineering at University College). As a 
preliminary to the experiments Dr. Fleming made a 
few remarks, in the course of which he informed his 
hearers that he was about to deal with an alternating 
current which changed its direction of flow 125 times a 
second. The original current, a continuous one, was 
generated a mile and a half away from the palace, and 
was on arrival changed into one of alternating charac- 
ter, and was used to excite an electric magnet which 
stood on his lecture table. The current was now 
' switched on, and the lecturer held a copper ring over 
i the pole of the magnet. A strong and perceptible 
repulsion was the result — so much so, that directly Dr. 
Fleming released the ring it flew several feet upward 
into the air. Lighter rings, he explained, could be 
held captive by short cords, and would then float in 
the air above the magnet which repelled them in this 
wonderful way against the force of gravity. The next 
experiment was a very beautiful one. A glass jar of 
water was placed on the pole of the magnet, and in 
the water was set floating an incandescent lamp, in 
circuit with a coil of wire, which, with the help of 
cork, formed a kind of round boat below it. This 
arrangement sank to the bottom of the jar, but directly 
the current was applied to the magnet it rose up to 
the surface, while at the same time the little lamp 
burst into radiance. If, while this experiment was in 
progress, a copper shield were placed between the 
magnet and the vessel of water, all action ceased, for 
the copper acted as a screen. Many other curious 
experiments were shown, including one which plainly 
indicated that this form of magnet would differentiate 
between a good and a spurious coin. The metal of 
the former being pure, or nearly so, formed a good 
conductor, and was, therefore, held between the poles 
of the magnet ; but a bad coin, not possessing that 
necessary qualification, immediately fell down when 
placed in position. 



A reduction- in some of the fees for British patents 
has been passed by the English government. The 
reduction takes effect upon the taxes that accrue dur- 
ing the latter part of the term for which the patent is 
granted, but does not lessen the cost of making tho 
application. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Rotary Engin e.— Stephen H. 

Bloomer, East Portland, Oregon. This engine has a 
ring-shaped steam chamber in which operates a piston 
connected with and arranged to travel concentric with 
the main shaft, the peripheral edge of the piston having 
transverse sockets for packing, while around its edge is 
held a packing ring, whereby the positive operation of 
the piston is effected without danger of loss of power 
by undue leakage. By a novel arrangement of several 
cam disks which operate the cut-off valve and gate, the 
cut-off may be made when the piston is near the end of 
its stroke or at any point which may be desired. 

Steam Engine Governor. — Richard 

H. Payne, Aquone, N. C. In this governor the gov- 
ernor stem is controlled by balls and connected with 
a pivoted arm carrying the valve stem. A bell crank 
lever carries at one end a pulley resting on the driving 
belt, the other arm of the lever being adapted to engage 
an arm held on a rocking shaft controlling a spring 
supporting the governor stem. This improved con- 
struction is simple and durable, while it ib very effect- 
ive in operation, being arranged to actuate the valve 
at the slightest variation of speed, according to an in- 
creasing or diminishing load or steam pressure. 



Railway Appliances. 

Car Coupling.— John La Burt, New 

York City. In this coupling the drawhead has a hori- 
zontal recess from which a recess leads through the 
upper side of the drawhead, a locking arm being 
pivoted at its angle or being in the front corner of the 
horizontal recess to swing horizontally, a pivoted 
tumbler of novel form co-operating with the rear end 
of the locking arm and a rearwardly projecting 
handle. The device is of simple and inexpensive con- 
struction, and provides for the automatic coupling of 
the cars, while it is so made that it cannot possibly un- 
couple by accident and may be uncoupled by the 
brakeman without danger. 

Car Coupling. — Robert Reardon, 

Savannah, Ga. This invention provides an improve- 
ment in automatic couplings in which coupling 
knuckles or hooks are used, and which frequently get 
out of repairs on account of the breaking of the hooks. 
For this purpose it provides a double or reversible lock- 
ing hook or knuckle which may be quickly changed, 
so that either end may be used, also providing a posi- 
tive locking mechanism which will hold the coupling 
hook in such a position that it cannot accidentally be 
displaced. A lever mechanism is employed by means 
of which the coupling may be unlocked without going 
between the cars. 

Tramway Brake. — Friedrich Adler, 

Prague, Austria-Hungary. This invention relates to a 
style of brake which is automatically applied to the 
wheels when the forward pull on the car lessens, while 
the momentum lost by the car in stopping is stored and 
applied to lessen the power necessary for starting. For 
this purpose awliding drawbar is provided with a rack 
engaging a gear wheel mounted loosely on the axle, 
there being a mechanism for locking the gear wheel 
to the axle when the drawbar is pulled out in the act 
of starting the car, whereby the wheels of the car will 
be revolved by the engagement of the teeth of the rack 
with the gear wheel. 

Railway Signal.— Colon M. Stanley, 

Montezuma, Ga. This is an improvement in that class 
of signals in which the signal arm is secured to a post 
at the side of the track, and provides means for easily 
raising and lowering the arm so that the lantern may 
be filled without difficulty. A crank-operated drum is 
mounted on the post, on which the arm is held to move 
vertically, and a weighted lever pivoted in the arm has 
at one end a brad to engage the post, a cable extending 
over guide pulleys on the top of the post connecting 
the drum and weighted lever. The construction is such 
that the arm cannot be accidentally dropped. 



mechanical Appliances. 

Boring and Tenoning Machine.— 

Abel B. Sharp, Durango, Col, This machine is es- 
pecially designed to form the tenons on spokes and 
bore the tenon apertures in fellies. A bracket held on 
a supporting beam has a bearing in which slides and 
turns a feed screw, a nut on the bearing being movable 
into and out of engagement with the screw, in which 
turns a shaft on which is held a tool-holding socket. 
A keeper held vertically adjustable in the beam is 
adapted to support the spoke in line with the shaft, 
and a collar held adjustably on the feed screw is 
adapted to regulate the depth of the tenon to be formed 
on the spoke. 

Stave Trimming and Jointing 

Machine.— William J. Wright, Cooperstown, Pa. By 
this machine the billet is first trimmed to the proper 
size, after which it is automatically fed into the ma- 
chine through the various stages necessary to com- 
plete it, the stave in passing automatically controlling 
and setting the bevel-cutting and bilge-forming devices 
inexact proportions relative to the different widths. 
The invention ie an improvement on a formerly patent- 
ed invention of the same inventor, all of the machine 
operating automatically after the stave is fed to the 
trimmer saws, the several parts serving to give the 
proper bilge and bevel to all staves, irrespective of their 
thickness, length or width. 



miscellaneous. 

Pressure Regulating Valve.— 

August Heithecker, Long Island City, N. Y. This is 
an improved valve adapted to be connected with a high 
pressure gas main, causing the gas to flow therefrom at 
a reduced and uniform pressure. The pressure of gas 
in the valve, in which is a horizontal diaphragm, is 
regulated by the resistance of a spring, which is in- 
creased or diminished, according to the gas pressure 
desired, by adjusting a collar by turning handles upon 
a nut. The valve is of very simple construction, and 



may be nicely and positively adjusted so that the gas 
will flow at the exact pressure desired, while the valve 
will not easily clog up and get out of. repair. 

Electric Lock. — Frederick Morgen- 

thaler, Brooklyn, N. Y. An attachment by means of 
which a door may be locked in either an open or closed 
position is provided by this invention, the device being 
electrically operated and controlled by push buttons 
arranged in different parts of the building. The inven- 
tion relates more particularly to the mechanism for 
holding the door open and for releasing the door, pro- 
viding a positive means for effecting these objects, and 
simplifying the construction covered by a former pa- 
tented invention for the same purpose. In a store 
equipped with this improvement the escape of a thief 
might sometimes be prevented, the attendant being 
able to close and lock the door by pressing a button. 

Hay Ricker. — Maxon Chase, Lucerne, 

Mo. Combined with a suitable base and upright 
frames, arms, and fork, is a revoluble shaft, with ele- 
vating ropes, operating rope, pawl, and automatic lock- 
ng and unlocking devices, the several parts being 
simply constructed and assembled and requiring but 
little power to operate them. The mechanism dis- 
penses with weights and is safe at all times. 

Oil Can. — Noah Gh Pomeroy, New 

Haven, Conn. This can is designed to be safely 
carried in the pocket without spilling any of its con- 
tents. Its nozzle has a loosely fitted piston or cleans- 
ing rod, adapted to clean oil apertures from any dust 
or dirt before the oil is supplied, and the device is 
especially adapted for use in oiling the bearings of 
bicycles and similar machines. 

Axle Lubricator.— James S. Patten, 

Baltimore, Md. This is an improvement in axles 
having a reservoir for oil, and constructed to feed oil 
from the reservoir to the spindle or bearing for the 
wheel, the reservoir-having a novel cover. The axle is 
chambered to form an oil reservoir, there being along 
the chambered portion external threads, while the 
cover consists of a band having internal threads mesh- 
ing with those of the axle and provided with an open- 
ing movable into and out of register with the reservoir. 

Cotton Baling Apparatus. — 

Edmund M. Ivens, New Orleans, La. This invention 
relates to that class of baling machines which bale the 
cotton by what is known as the * l roller process. 11 
Combined with a continuously operated folder or lap- 
ping device and a compressing platen is a rotatable 
press box having dual chambers arranged to alternately 
receive the cotton from the lapper and carry it over the 
compressing platen, with means for temporarily re- 
ceiving the cotton from the folder when the cotton 
box ie not under it, the oscillating lapper and folder 
frame being formed with extensible side sections. 

Rope Clamp and Stopper. — Thomas 

P. Inglesby, St. Louis, Mo., and Thomas J. Davis, 
Richmond, Va. This device ie adapted to clamp and 
hold different sized cords and ropes subjected to longi- 
tudinal load strain, preferably for holding a hoisting 
rope to permit its release from the drum of a hoisting 
machine so that another similar rope may be applied to 
the drum while the clamping rope is held with its load 
suspended. It consists principally of two longitudinally 
grooved grip blocks, with means to anchor one block to 
a staple object, while a bail clamp is loosely secured to 
the other block and adapted to slide endwise upon and 
removably hook fast to the anchored block, an adjust- 
ing screw engaging the clamp and one of the grip 
blocks. 

Stirrup. — Alain J. De Lotbiniere, 

Quebec, Canada. This stirrup has a yielding foot rest, 
the lower ends of the members of the bow section being 
provided with collars, and the foot rest having at its 
ends sleeves sliding upon such lower ends, a spring 
secured at the ends of each of the members bearing 
against the under side of the middle portion of the foot 
rest. By this means the weight thrown up jn the 
stirrups, instead of being transmitted directly to the 
back of the horse, is taken up gradually by the foot 
rest, saving the horse from shock. The foot will also 
be readily released in case the rider is thrown, and the 
upward pressure of the spring causes the stirrup to be 
felt at all times, so there is no danger of losing it. 

Artificial Tooth. — David B. Mc- 

Henry, Grenada, Miss. This invention provides a 
means of securely fastening a partial plate of artificial 
teeth in the mouth. The plate is formed of rubber or 
similar material fitted to the general contour of the jaw, 
and studs, pins or screws are inserted in the natural 
teeth, or in permanently mounted artificial crowns, and 
projecting a short distance therefrom, while also re- 
moved from the gums a sufficient distance to admit of 
slipping the edge of the plate under the fastenings, the 
ends of the plate being adapted to spring inwardly. 

Portable Oven. — William O. Silvey, 

Middleport, Ohio. This is a simple and cheap con- 
struction adapted to be heated by an ordinary lamp 
burning oil or gasoline, and especially adapted for 
raising any kind of bread, or for keeping articles 
warm. The oven is also provided with means for heat- 
ing an inner chamber either by steam or hot air, which 
may be kept warm for a long time, and which has ther- 
mostatic means for regulating the amount of heat to 
maintain the exact temperature desired. 

Calculator. — Jose H. y Bolado, 

Aguas Calieutes, Mexico. A series of cylinders fitted 
one upon another and each provided with an enlarged 
portion having aperturee, and a reduced portion having 
a set of numerals appearing through the apertures of 
the next following cylinder, form the principal feature 
of this invention. The device has the general appear- 
ance of a lead pencil, to be readily carried in the pocket, 
and carries movable leads, while it can be arranged to 
perform mechanically a variety of arithmetical and 
mathematical calculations, as multiplication, division, 
extraction of roots, and other problems treating of 
relative proportions. 

Window Shade Fixture. — William 

W. Wythe, Orange, N. J. Two adjnstably connected 
brackets are adapted to hold the shade roller, a guiding 
cord extending over pulleys secured to the brackets, 



the cord being secured at opposite sides of the window 
frame at points above and below the brackets, while an 
adjustable suspending cord is secured to one of the 
brackets and to the window frame. The fixture is 
adapted to conveniently suspend a window shade in 
front of a window to admit light at the top or any other 
part of the window, and it may be readily adjusted to 
suit the width of any shade. 

Ladder. — Francis S. Sprague, Cold- 
water, Mich. This is a step ladder which is light, 
strong and inexpensive, and of which the side pieces, 
legs, and steps may be readily taken apart and packed 
in small space for carriage. The construction and 
connection of the steps is such, also, that the improve- 
ment may be employed in forming other ladders 
without legs. The steps are held in connection with 
the side pieces by means of swinging stirrup-like 
straps or loops, the steps having pins or projections on 
their under sides to engage with the free or swinging 
lower ends or portion of the straps or loops. 

GrATE Latch. — Charles J. Ericson, 

Salt Lake City, Utah. This is a simple and inexpen- 
sive device for attachment to gates of all kinds, either 
single or double acting, but more especially designed 
for garden or front gates swinging both ways. It con- 
sists of an angled and curved bolt attached to or formed 
integrally with a rock shaft having at its ends hand 
levers for operating the bolt, an adjusting screw passing 
through the bolt for limiting its drop, and a metallic 
plate for holding the rock shaft in place on the gate, 
guiding the bolt, and covering the opening in the gate 
stile containing the bolt. The bolt is balanced to close 
perfectly from either aide by its own gravity, and the 
gate will close when left only partially open. 

Gate Hinge. — The same inventor has 

likewise obtained a patent for a double-acting gate 
hinge, preferably made from sheet metal, although it 
may be made of cast or malleable iron, brass, or bronze. 
It consists of two rectangular tubular parts formed 
alike and oppositely arranged with respect to each 
other, each having at one end a pair of perforated ears, 
while a link is pivoted between the ears. The two parts 
are applied, respectively, to the lower part of the gate 
post and the stile of the gate, the upper part of the gate 
having an eye which turns on an angled hook project- 
ing from the post. 

Measuring Faucet. — Herman M. 

Nye, Avoca, Neb. This is an improvement on a 
formerly patented invention of the same inventor, to 
cheapen and simplify the construction of measuring 
faucets for air-tight barrels or receptacles, providing a 
faucet by means of which any liquid may be quickly 
drawn and accurately measured. The improvement 
also adapts the faucet for use in connection with highly 
combustible or explosive liquids, and provides a suit- 
able air vent in the liquid receptacle, and means for 
straining the liquid as it is drawn. 

Fountain. — Fridolin Pascalar, 

Rochester, N. Y. This founlain is especially adapted 
for use in churches and other places to hold holy water 
for distribution. A lower open vase of any approved 
form constitutes its lower portion, and supported 
against the wall just above is a water storage receptacle 
on the plan of an inverted bottle whose mouth is held 
below the level of the water in the vase. By this 
means, as the water in the vase portion or fountain is 
used the supply i« constantly replenished, so that i t does 
not get below the level of the mouth of the reservoir 
until all the water in the latter has been used up, thus 
preventing waste and obviating the necessity of 
frequent renewals. The reservoir portion, being filled, 
is readily moved to place with the hand upon its mouth, 
the vase first having been sufficiently filled. 

Kitchen Cabinet. — Albert C. Carr, 

Middlesborough, Ky. This is a simple and inexpensive 
construction comprising an upper compartment, a 
central drawer compartment, and a lower bin compart- 
ment, there being a cupboard in the upper compartment 
and hinged bins at each end of the cupboard, there 
being also a detachable board or cover adapted for use 
as a shelf, and a bin formed with a series of compart- 
ments. 

Theatrical Appliance. — Frederick 

Wohlgemuth, Philadelphia, Pa. This invention pro- 
vides a device to aid in producing the illusory effect of 
a bicycle race on the stage. It consists in a bicycle 
mounted to have its wheels free from contact with the 
surface on which it appears to ran, its front and rear 
wheels geared together, and its pedals free to be oper- 
ated by the rider, the supports of the machine being 
secured to and projected up from a carriage adapted to 
be moved over the stage. The carriage carries suitably 
arranged dust-making devices, operated by the motion 
of the bicycle wheels, whereby the illusory effect of the 
race is rendered more effective. 

Lawn Tennis Court Marker. — 

Herman Reichwein, Spring Lake, N. J. The casing of 
this device is open at its base and carries a dust-recipro- 
cating box with a perforated bottom, any suitable white 
powder being carried in the box. The device has a 
forward supporting wheel, and is pushed over the 
ground by means of handle bars, when the powder ie 
evenly sifted in a continuous line as the marker is 
pushed by the operator. 

Trap.— Hubbard S. Goff, Arch Beach, 

Cal. This is a trap for taking fish or game of any de- 
scription. Its body consists principally of two bow 
frame jaws, upon the outer rounded portion of which 
are hooks, a spring normally drawing the jaws to en- 
gagement. The trap may be conveniently set or baited 
without danger to the manipulator, and it may be 
placed in a horizontal or suspended in a vertical posi- 
tion, according to the use to be made of it. 

Water Closet Device. — Walter R. 

Webster, Pine Grove, Cal. This ie a device for auto- 
matically closing the covers of closets or other re- 
ceptacles. It operates by the combined action of a 
metallic or other spring and air-cushioning cylinder 
and piston devices, through the intervention of suitable 
levers and connections. It effects the gradual closing 
of the cover, without noise or bang. 

Catamenial Bandage. — Anna Chap- 
man, Jersey City, N. J. This invention covers a novel 



construction and combination of parts whereby the im- 
proved appliance is adapted for quick adjustment and 
removal of parts, affords comfort in use, and facilitates 
the renovation of portions requiring it. 

Note. — Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of this paper. 



new books and publications. 

Philosophical Notes on Botanical 
Subjects. By E. Bona via, M.D. 
With 160 illustrations. London : Eyre 
& Spottiswoode. 1892. Pp. ii, 368. 

The author presents the subject of botany from the 
standpoint of evolution and very graphically treats on 
plant structure and life. 

A History of Watches and Other 
Timekeepers. By James Francis 
Kendal. London : Crosby Lockwood 
& Son. 1892. Pp. ii, 252. Price $1. 
By numerous illustrations, personal, historical and 
archaeological references, this work is rendered of 
great interest to the ordinary as well as to the profes- 
sional reader. The author, a member of the firm of 
Kendal & Dent, is evidently qualified from study and 
literary taste, as well as from his trade knowledge, for 
the work has undertaken. The work appears to us to 
be one of great interest, and is presented in the most at- 
tractive manner. 

L'Annee Electrique ou Expose An- 
nuel des Travaux Scientifiques, 
des Inventions, et des Princi- 
pales Applications de l'Electri- 
cite a l'Industrie et aux Arts. 
Par Ph. Delahaye. Paris : Baudry 
et Cie. 1892. Pp. vii, 347. 

The title of this work tells its own story. The en- 
tire field of electricity, from electric light to medical 
electricity, is treated. It discloses the wonderful 
activity of workers in the science, and forms an ex- 
cellent compendium of a year's progress. While it has 
excellent and clear illustrations, we think that a more 
liberal use of the artist's pencil would have been ad- 
visable. 
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bricks. —An excellent motor, illustrated.— A suc- 
cessful hot water heater, illustrated.— The lacquer 
tree.— A self-retaining dumb waiter, illustrated. 
— Architectural wood turning, illustrated. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
35 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine of Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold bj 
all newsdealers. 

MUNN & CO., Publishers. 
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References to former articles or answers should 
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Inquiries not answered in reasonable time should 
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some answers require not a little research, and, 
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personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
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Books referred to promptly supplied on receipt of 
price. 
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tight squeeze to get on 3 layers per coil on core 1J£ inch 
diameter and not exceed 1J^ inch for diameter of fin- 
ished armature); this would give 288 turns of wire upon 
armature, and this would come somewhere between 300 
and 350 feet of wire, the uncertain factor of waste length 
in the heads not being readily determined except by 
winding. Of this length of wire, whatever it might be, 
there would only be about 225 feet not connecting the 
heads, and of this there would only be about 75 per 
cent active, or about 170 feet of active wire, or about 
85 feet active in each half of the armature. By driving 
it fast enough this might and probably would penetrate 
35 volts E. M. F. The armature with 350 feet No. 21 
wire would have a resistance of something over one 
ohm. The field winding would also, if series wound, 
have from % ohm to 1 ohm, so that the lowest resistance 
allowable in external circuit would be — 

35—8 27 

R«= =— =6'75 ohms. 

4 4 

E 

This comes from C= 

5 R 
C=4 E=35 S R=R«+R* + R/ 

Ra=l+ R/=l 
35 



(4370) T. R. asks : In a dynamo made 

of the field magnet of Parkhurst motor and drum arm- 
ature 4% inches long, 1J^ inches diameter, would 250 
feet of wire give 25 volts ? By winding it with 6 layers 
of No. 21 wire 350 feet could be wound on; allowing 10 
feet wire to a volt it would give 35 volts, and with low 
external resistance 10 amperes. This would give 350 
watts and require about Hi horse power to run it, if my 
calculations are correct. Is there danger of getting too 
much wire on and requiring too much power to run 
it? Could not resistance be introduced and thus 
decrease the power required ? How many ampere 
turns does this field magnet need to magnetize it 
fully ? A. [T. R\b query was referred to Lieut. 
Parkhurst, who has kindly furnished the reply, 
given below. Although an abstract of the reply would 
probably answer the purpose, we print it in full to show 
that it is not always an easy matter to furnish a reply 
to an apparently simple question.— Ed.] Referring to 
your correspondent's query, I would say that I have 
worked out the winding with No. 21 wire for the 
dynamo in question, and I have not the time now for a 
complete solution of the question. But I can say 
at once that even granted that No. 21 wire can be 
wound eo as to give 35 volts E. M. F., the carrying ca- 
pacity of the wire entirely precludes the idea of ever 
taking out more than 4 amperes as a maximum current. 
Even this is beyond limit of ordinary safety, and any- 
thing more would probably heat the wire of the arma- 
ture so much as to burn it up, or at least destroy the 
insulation completely. The most I can figure as pos- 
sible to put upon the armature is 8 turns per layer per 
coil, with 12 coils, each 3 layers deep (and it would be a 



.'. 4=- 

Rm+2 
This would only give 140 watts; and assuming that the 
dynamo is working at 70 per cent efficiency — as high a 
rate as can be assumed— this would call for about 200 
watts as the actual work expended, or something over 
£4 horse power. The armature is small in diameter and 
is pretty stiff. Mechanically, it probably can stand 
6,000 revolutions per minute, and it would have to turn 
at something like that rate to generate 35 volts E. M. F. 
The area of magnet limb is only about 2 square inches. 
Allowing 40,000 lines of force per square inch, and not 
deducting for leakage, 80,000 lines of force for each 
magnet is all that can be counted on, or 160,000 lines of 
force for the field (with no leakage). To generate 35 volts 
E. M. F. 35X10 8 lines of force must be cut per minute, 
and since there are about 225 active turns of wire, and 
160.000 lines of force, in the field, there will be 225 x 
160,000 lines of force cut in each revolution, or the 
3500000000 

armature must rotate per second or 97+ times 

36000000 
per second, or 5820 revolutions per minute, to generate 
35 volts E. M. F. This is only about 40 feet per minute 
for the outside wire of the armature,a speed not unusual, 
in fact general, in large machines. No. 16 wire for the 
field can carry 4 amperes of current safely. Allowing 
25 per cent for insulation and slack winding, 34 turns 
should be got upon each magnet limb; 5 layers would 
therefore give 170 turns per limb, or 680 turns for the 
4 limbs, and with 4 amperes we would have 680 am- 
pere turns per limb, or 2720 ampere turns in all, which 
would probably be enough for the purpose. This 
would probably give rather higher resistance for the 
field winding than called for, but not enough to make 
very much difference. The above calculations are only 
roughly approximate, for as I said above, I have not 
time to go into the matter in all its detail. They may 
serve however to show that the machine in question 
could not under any very probable circumstances ever 
run up to more than ^ horse power, and if it ran to 
much over \fa horse power, I would be rather sur- 
prised. C. D. Parkhurst, Lieut. 4th Arty. 

(4371) N. W. B. asks : 1. An electric 

motor that takes 110 volts 3 amperes current to run at its 
full capacity is run as a dynamo; will it have the same 
output? A. Nearly. 2. How much wire will it take to 
make an induction coil to get one thousand volts, No. 
32 wire, worked by 2 cells Bunsen battery? A. Consult 
Supplement, No. 160, for this information. 3. In 
winding an induction coil does it make any difference 
if the wire is not wound in even layers near the 
primary coil? A. The wire should be wound as com- 
pactly as possible. 4. Is it essential that you should be 
good at mathematics to be a good electrician ? A. Yes. 
5. In asking you questions in regard to patents, if they 
are worth patenting or not, do you charge anything for 
the desired information? If so, how much? A. We give 
our opinion free of charge. 6. I was testing an electric 
bell iron frame. If I took hold of the bell with one 
hand, and the screw that makes the connections with 
the other one, I received a shock. What was the cause 
of it ? Had about 4 volts, 2 cells plunging battery. A. 
The shock was due to the induced or extra current gen- 
erated during the discharge of the bell magnet. 7. 
Which is the cheapest— to buy an induction coil. Bay 
1,000 volts, or to make one ? A. It is probably cheaper 
to purchase. 8. In making induction coils with more 
than one electrode, how do you do it— by winding as 
many wires on it as you want electrodes? A. The 
binding posts are connected with the winding at differ- 
ent points, so as to include different lengths of the se- 
condary wire. 9. If you choke an electric motor, is 
there any danger of burning the armature out— 100 volts 
3 amperes? A. Yes, there is danger of burning out the 
armature unless the wire is of sufficient size to carry 
the current. 

(4372) E. B. A. asks : 1. What is formula 

of the solution in the porous cup in the Bunsen cell ? 
A. Make a saturated solution of bichromate potash and 
water. To this slowly add one-fifth its weight of com- 
mercial sulphuric acid. 2. What is the internal resist- 
ance of the Darnell cell ? A. About 3 ohms. 3. Is there 
any local action in either of the above cells when not 
in use? How strong a current will each of these cells 
give ? Is the number of Supplement named giving the 
directions to make an induction coil for medical pur- 
poses? A. There is very little local action in a Daniell 
battery, more in the Bunsen battery. The Daniell bat- 
tery has an electromotive force of 1*07 volts, and the 
Bunsen about 2 volts. The current from either is de- 
termined by the resistance. The electromotive force 

E 
divided by the resistance equals the current. — =C. In- 

R 
duction coil is described in Supplement, No. 569. 

(4373) C. W. O. asks : 1. How can I get 

mercury from the stuff on looking glasses ? A. Scrape 
off and boil with a little hydrochloric acid and water. 
If the mirror is coated with amalgam, this will remove 
the tin. 2. If I make a Tronve battery such as is de- 
scribed in Notes and Queries No. 3395 (September 26, 
1891), with plates 3 inches in diameter, how many such 



pairs will be required to give 90 watts through zero ex- 
ternal resistance ? A. We have no exact figures, but 
a very large number would be needed. The battery is 
not adapted for high power currents. 3. Is copper 1-100 
inch thick, thick enough? A. Yes. 4. Which wears 
out— zinc orcopper ? A. The zinc. 5. What is the re- 
sistance of motor described in Supplement, No. 641 ? 
A. About 3 ohms. 6. What number of feet of copper 
wire will it take to give a resistance of 1 ohm of each 
size given ? 12, 13, 14, 15, 25, 26, 27, 28, 29, 31, 33, 34, 
35, A. W. G. A. 615, 488, 386, 306, 30, 24. 19, 15, 12, 
7*5, 4'7, 374, 2*97. 

(4374) W. W. asks : Which is the more 
economical for heating purposes, hot water or steam? 
Why and to what extent? Will boilers deteriorate more 
when idle, when full of water or when empty? Please 
name some good work on drawing machinery in pers- 
pective. A. Hot water circulation for heating build- 
ings and dwellings is the most economical in fuel when 
the plans favor its proper arrangement. The economy 
consists in the grading of the fire in moderate weather so 
that all the pipe circulation may have any desired tem- 
perature below that of steam-heated pipes, while for 
heating by steam a constant and full fire must be kept 
up at all times or no steam is generated. This applies 
to low pressure heating. Boilers should always be laid up 
for summer, full of water that has been boiled by filling 
the boiler and drawing the fire. Empty boilers rust. 
We recommend " Drawing for Machinists and Engi- 
neers," by Davidson, $2 ; ** Practical Perspective," by 
Davidson, $1.50 ; and " Orthographical and Isometrical 
Projection," by Davidson, $1, mailed. 

(4375) J. G. S. asks : Will hay or straw 
when packed in larpe quantities and in a damp condi- 
tion cause spontaneous combustion? A. Yes; heating 
and spontaneous combustion is one of the liabilities in 
massing large quantities of hay or straw in such a way 
that the air will feed the oxidation following the heat 
of fermentation. This does not apply to ensilage, 
which must be done in tanks or ground recesses that 
are airtight at the bottom and sides, so as to hold the 
carbonic acid gas generated by fermentation, which in 
turn remains in the tanks by its weight and which 
drives any air that may be left in the mass out at the 
top. 

(4376) C. L. D. asks : 1. Could a yacht 
of 140 horBe power, burning 3J4 pounds of coal per 
horse power per hour, be run any more economically by 
electricity? A. No. 2. How much room would be 
needed for the storage batteries necessary to supply the 
above amount of horse power for four days ? A. It re- 
quires about 8 cells for a horse power, and for a con- 
tinuous run one charge will last about 6 or 8 hours, 
working at full capacity. The cells will average about 
one-half of a cubic foot each. 3. Has coal ever been 
turned directly into electricity in a battery? A. The 
nearest approach to this is a thermo-electric or pyro- 
electric battery. 

(4377) A. H. N. writes : 1. I have use 

for a number of. permanent bar magnets. I have a coil 
of about No. 16 magnet wire; said coil is 5 inches long, 
6 layers carefully wound in glue on a dry hardwood 
spool the shell of which is % thick, the end flanges or 
collars J4 thick. Would it improve this coil as a mag- 
netizer to wind on a pound or so of very fine wire ? 
A. The fine wire would not improve a coil for this pur- 
pose, but more coarse wire would undoubtedly render 
it more efficient with a suitable current. 3. Would it 
answer for an induction coil, and by removing vibrator 
and core, and changing connections direct to terminals 
of primary coil, be suitable for making strong perma- 
nent magnets 6 or8 inches long by % to % size of hole? 
A. Six layers of wire is more than is necessary for the 
primary wire of an induction coil. However, if you were 
to construct your coil in the manner suggested, you 
could magnetize with it, but not as successfully as you 
could with a coil having a larger number of convolu- 
tions of No. 16 wire. 3. Is an induction coil and a coil 
for making permanent magnets practical as a combina- 
tion ? A. No, 

(4378) E. N. asks how to make hydro- 
quinone developer. A. 

No. t. 

Hydroquinone 6gr. 

Sodium sulphite c. p 24 " 

Water 1 oz. 

No. 2. 

Carbonate soda 60 gr. 

Water 1 oz. 

For a developer take of 

No. 1 loz. 

No. 2 2 " 

Water 1 '* 

Use less of No. 2 if it works too fast, 2. How can I 
giye prints a black tone? A. 

No. 1. 

Powdered borax 100 gr. 

Water 10 oz. 

No. 2. 

Chloride of gold 1 gr. 

Water 10 oz. 

Mix equal parts. 1 grain of gold will tone a sheet of 
paper 18X22 inches. 

(4379) T. B. H. asks: Does a curved 

ball really change its course in the air or is it only a 
deception of the eye ? A. Yes; there is no doubt as to 
a curve or deflection being made from the line of pro- 
jection by the peculiar twirl given to the ball as it leaves 
the hand. See a full discussion of the subject, with 
illustrations, in Scientific American Supplement, 
Nob. 40*2, 410, 42-3, on base ball science. 

(4380) W. B. asks for a good formula 

for coating paper with a chloride gelatine emulsion for 
photographic printing, to take the place of albumen 
paper. A. Scientific American Supplement, No. 
276, for full directions. 2. Please name a good treatise 
on the manufacture of gun cotton or pyroxilin. A. 
See " Modern Explosives " by Eissler. Price $4.20. 

(4381) Subscriber, Vernon, Texas.— The 
insect is one of the plant lice. It belongs to the genus 
Callipterus. 

(4382) M. M. says: I was much inter- 
ested in the question by L. W. A., why the injector 



works. When the injector (or inspirator) is in opera- 
tion under high pressure of steam, and the overflow 
valve is opened, allowing part of water to enter boiler 
and part to return to well, why don't the water rush 
out with great force, as there is an opening to interior 
of boiler through check valve ? In balancing a cylin- 
der, how can I tell whether both ends are balanced alike? 
Is there any rotary steam engine in successful operation, 
and where? What is the greatest difficulty to over- 
come to make a rotary compete with a reciprocating 
steam engine ? A. There is a slight contraction in 
the stream as it paeseB between the delivery nozzle and 
the receiving nozzle, and when they are exactly propor- 
tioned and adjusted to prevent scattering and over- 
flow, except when starting; the stream not only en- 
ters the receiving nozzle intact, but carries a little air 
with it. The check valve Bhuts off all flow from the 
boiler and only opens when the impact from the jet be- 
comes greater than the boiler pressure. In balancing 
revolving cylinders place one journal in a box held by 
easy springs, or in an easy-sliding box, or suspended 
box, and revolve the cylinder or drum by an attach- 
ment on the shaft at the solid box end. By revolving 
at about its proposed speed, the journal in the elastic 
box will wabble and a piece of chalk held against the 
end of the cylinder will mark the light side. When one 
end is balanced, reverse the cylinder and balance the 
other, and if fine work is required, repeat the operation. 
We know of very few rotary engines in use, and those 
not on a large scale. They suit many special wants, 
but have not yet been brought to match the economy 
and ease of repair and care of the best reciprocating 
engines. 

(4383) J. S. McD. asks the best method 

of keeping, during summer months, the pipes and ra- 
diators of a hot water heating apparatus. Is it bet- 
ter to keep the pipes and radiators full of water, or 
should they be kept empty when not in use? Please 
give me the best plan to preserve pipes, radiators and 
heater or furnace when not in use. A. A hot water heat- 
ing apparatus should be laid up for the summer full of 
water, the same that has been circulating, as Buch water 
contains no air, and the boiler and pipes will not rust in 
water from which all the air has been discharged. If 
the water has been long in use, and it is desirable to 
clean out by drawing off, the new water should be 
heated and a hot circulation made before laying up for 
the season. The fire chamber and flues should be thor- 
oughly cleaned, and the draught entirely closed to pre- 
vent sweating by changes of weather during the sum- 
mer. Empty boilers and pipes rust very fast, as the in- 
side cannot be made thoroughly dry. 

(4384) A.W.T. asks (1) how ordinary tack 

hammers are magnetized, so they will pick up tacks ? 
A. By passing them through an excited helix ; the 
hammers being made of hard iron, or case-hardened, 
retain the magnetism. 2. What kind of metal is most 
easily magnetized? A, Very soft wrought iron is most 
easily magnetized, but it does not retain its magnetism. 
1 ou can permanently magnetize hardened steel or case- 
hardened cast iron. 3. I can magnetize the bladeB of 
my pocket knife with a horse shoe magnet, but I have 
a steel tack hammer that I cannot magnetize with the 
magnet. Why is it ? A. Possibly your steel ; tack 
hammer is too soft, or it may be too hard, or possi- 
bly your magnet [is too small to charge the hammer 
to any perceptible degree. 

(4385) T. H. B. writes : 1. In regard to 

storage battery described in Scientific American 
Supplement, No. 845, can it be formed with a gravity 
battery? A. Yes, by giving it plenty of time, say one 
month. 2. If so, how many cells of gravity battery 
(6 x 8) should be used for each cell ot storage battery? 
A. 4 or 8 cells. 3. How should the gravity cells be 
connected— in series or parallel? A. They Bhould be 
connected bo as to give an E.M.F. of 2& volts. 4. How 
long should the current be allowed to flow before re- 
versal ? A. 8 or 10 hours. 

(4386) W. H. asks : Can you inform me 

in what part of the country bird's eye maple grows? A. 
The ** bird's eye " and " curled " maple are accidental 
growths of the sugar maple, Acer sacchaHnum. It is 
native through all the Northern States and West to 
Eastern Minnesota Nebraska and Kansas, and southerly 
along the Allegheny Mountains to Northern Alabama 
and Western Florida. It is slightly reduced in size 
toward the limits of growth; it reaches its greatest de- 
velopment in the States bordering the great lakes. 

(4387) J. A. B. says : In making a 
Biphon, I suck the air out. What starts it flowing, and 
what keeps it flowing? Again, I take the tube and 
fill it with water and start it flowing. What starts it, 
and what keeps it flowing? A. The principle of the 
action of a siphon is due to the fluid leverage of unequal 
columns of water which are sustained in the bent tube 
by the pressure of the atmosphere. In whatever way 
you deprive the siphon of its air the water follows, and 
when full will run by gravity toward the lowest level 
with the velocity due to the difference in level less the 
friction of the pipe. See Scientific American Sup- 
plement, No. 793, on siphons, illustrated. 

(4388) A. H. S. asks : In what propor- 
tion should the ingredients of a tar and gravel roof be 
mixed? A. Use as little tar as wih. allow the gravel ro 
bespread with the trowel when hot. Cannot give the 
parts, as gravel differs in kind and fineness. Use tar 
that is nearly hard when cold. The gravel should be 
made hot before mixing with the hot tar. The surface 
should be sanded as soon as ihe mixture is spread. 

(4389) C. N. asks : Can a circle be de- 
scribed so as to make any three given points the termini 
of the radii from a common center ? A. Yes; draw a 
line between each of the three points, exactly bisect 
each, and draw a line at right angles from each bi- 
section. The point of meeting of the lines will be the 
common center of a circle passing through the three 
points. 

(4390) A. M. asks : Where is the proper 

position for the steam dome ou a horizontal boiler! 
Does it make any material difference where it is placed 
in regard to danger of explosion? A. The number of 
sheet sections in a boiler generally determines the po- 
sition of the dome. The center of the boiler is the 
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proper place, bo that it may gather the steam with equal 
facility from both ends of the boiler. When there are 
three sections, the middle one should receive the dome, 
although there are exceptions to this in practice. With 
two sections the usual practice, and we think the pro- 
per one, is to put the dome on the front section. 

(4391) G. T. R. asks : 1. Where do bal- 

loonidts get the hydrogen to inflate the balloons, or 
how do they produce iti? A. Street gas is generally 
uted. Hydrogen can be made by passing steam over 
white-hot iron borings and scrap. 2. When petroleum 
is burned there is great smoke. Is there any material 
containing oxygen which, if burned with it, would 
rest] It in consuming this smoke (or unconsumed carbon) 
or how could it be prevented? A. No such substance 
is known. Proper burners, atomizing, and strong 
draught are the proper lines to work on f or smoke- 
consumiDg. 3. Would black manganese, if heated, 
evolve oxygen? A. Yes. if heated high enough. 



(4392) L. H. D. asks : If a sheet iron 

armature core be uBed for simple motor, as in Supple- 
ment, No. 641, would it give satisfactory results? A. 
Yes, if made of sheet iron disks or rings. 

(4393) E. J. K. asks : 1. What is the ex- 
citing fluid used in the Crowfoot gravity battery with 
zinc and copper elements? A. The exciting fluid is 
saturated solution of copper sulphate. 2. I am making 
two cells of storage battery, each cell containing two 
lead plates 6X8 inches; can I form the cells and after- 
ward charge them with Crowfoot gravity batteries? 
If not, could it be done by covering them with red lead 
paBte? A. You can form your secondary plates and 
charge them with the gravity batteries. It is advan- 
tageous to apply to lead plates a paste of red lead. 3. 
Will the two cells run motor in Supplement, No. 641? 
If not, how many will it take? A. The two cells of bat- 
terry described by you will have a very small capacity, 
owing to the small number of plates. You should 
have 7 or 9 plateB in each cell. 

(4394) H. L. asks : 1. Is plaster of Paris, 

after being moulded and dried, porous, so as to allow 
sir to penetrate it ? A. Plaster of Paris is quite porous. 
2. Is there a mixture (.the nature of plaster of Paris) 
that after being dried no air can penetrate it? If there 
is, what is it? A. Probably the oxychlorideof zinc ce- 
ment would be very nearly if not absolutely impervious 
to air, but you can saturate the plaster with gelatine, 
shellac varnish or paramne, thus rendering it non- 
porous. 3. Is a note collectable which reads: Ten days 
after death I promise to pay, etc., provided after 
death the estate is valued at or above the amount called 
for by the note? A. Yes. 

(4395) J. T. D. writes : Please explain 

the actioo of the Bourdon tube, used by Trouve in his 
aviator, illustrated on page 105, current volume of the 
Scientific American. I cannot understand why its 
branches recede from or approach each other as the 
pressure of the contained gas is increased or decreased. 
A. The Bourdon tube has an elliptical cross section, so 
that pressure exerted within the tube causes it to tend 
to approach a figure of circular crosB section; in so 
doing, the inner surface of the tube is forced inwardly 
toward the center of curvature. As the inner wall of 
the tube is confined in the direction of its length by the 
outer wall, the pressure which renders the inner wall 
more convex in a transverse direction reduces its con- 
vexity or curvature in a longitudinal direction and 
thiiB tends to straighten the tube. 

(4396) G. M. V. asks : How many volts, 

amperes, and ohmB an eight ioch French Grenet battery 
has? A. TheE. M. F. of a Grenet battery is 2 volts. 
Its resistance depends upon the solution and the condi- 
tion of the battery, from J£ of an ohm upward. The 
current depends upon the resistance of the battery and 
of the external circuit. It is calculated according to 
E 



Ohm's law, which is - 



C. 



(4397) Amateur asks for directions for 

making a dry battery, and how to charge same, or if 
chemicals charge it. A. For information in regard to 
Gassner's dry battery we refer you to Supplement, 
No. 792. 

(4398) C. L. asks : Is it a fact that light- 
ning rods have the power, to any extent, of protecting 
houses from injury by lightning r A. A lightning rod 
properly put up and grounded is undoubtedly a pro- 
tection against lightning. 

(4399) M. T. asks : If a surveyor was 

running an old line, that the call was north, and the 
time had been long enough to require two degrees varia- 
tion here in Southwestern Virginia which should he 
run N. 2W. or N. 2 E. to hit the old line? Out here 
in this portion of Virginia does the needle of a compass 
vary to the east or west, and about how many years 
would it take to make one degree variation? Where 
does the line of no variation, as it is called, run, and 
does the end of needle pointing north, if it is east of 
said line of no variation, tend to travel to the west, and 
if west of it does it tend to the east ? A. The variation 
of the magnetic needle in Scott Co., Va., was about 2° 
east in 1870, and has been decreasing at the rate of 
about 3 minutes per annum since that time. The pre- 
dicted variation for 1892 for your county was four- 
tenths of a degree east. As the variation of the needle 
travels west, the amount of variation known since a 
former line was run must be added to the east reading 
and subtracted from the west reading from the north 
end of the needle for tracing the old line on northern 
courses, and the reverse for southern courses. The 
north end of the needle always travels to the west by 
the amount of variation, whether you are to the west 
or east of the line of no variation, which is now in or 
near your county, its amount there being somewhat un- 
certain from local influence due to mountain regions. 

(4400) G. F. C, Plaquemine, La., asks : 

What is meant by the figures, the river is 35 feet, a rise 
of 0*2 of a foot, and stands 1*7 feet below the flood line 
of 1890, or the gauge reads 166 feet, or the rise is 0"15 of 
a foot? I read this daily in the river news columns of 
our newspapers, and will be very glad if you will ex- 
plain bow it reads in parts of feet or inches, as there is 



a dispute about it. A. The datum of river gauges is at 
low-water mark. The published readings of the height 
of water are in feet and tenths above low-watermark. 
The variations are also in tenths or hundredths of a 
foot. Thus: 0*2 is 2 inches and 4 tenths of an inch, and 
1"7 is 1 foot 8iV inches. Also 0*15 is 1 inch and ft of an 
inch. 

(4401) O. F. H. asks : 1. Which will do 

the most work according to weight, the steam engine 
or the electric motor, including with both all acces- 
sories? A. As the electric motor is not a prime motor, 
you will be obliged to include the weight of the prime 
mover in making your estimate. This being the case, 
of course a steam engine would weigh less than the 
electric motor with its prime mover. If the prime 
mover is disregarded, the electric motor would weigh 
much less than a steam engine of the same power. 
2. Which will produce the most power in a given 
short time according to weight— the primary or the 
secondary battery? A The secondary battery. 



K. Bros. & Co. ask how to make ambergris extract. — 
C. T. L. asks for a receipt for rice soap.— R. N. C. wants 
to know the antidotes for the principal poisons. — H. 
W. J. asks how hair washes are made.— P. W. S. wants 
to know how to bend glass tubes.— E. C. W. asks how 
to make the powders for a gasogene.— B. D. L. asks 
how to renovate oil cloths.— F. U. G. asks how to make 
gelatine sheets.— J. C. O'B. wants to know how to re- 
pair books.— C. H. E. asks how to make the composi- 
tion for carton pierre ornaments. — E. W. S. wants to 
know how to make resin for violin bows.— A. E. N. 
asks how to filter water for drinking purposes.— G. G. 
H. asks for information on core sand.— B. C. S. asks 
how sand blast engraving is done. 

Answers to all of the above queries will be found in 
the '* Scientific American Cyclopedia of Receipts, Notes 
and Queries," to which our correspondents are referred. 
The advertisement of this book is printed in another 
column. 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and all 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either athomeor 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 



INDEX OP INVENTIONS 

For wtalcb Letters Patent of the 
United States were Granted 

May 24, 1892. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents. J 



Acids, solidifying liquid, W. White 475,588 

Advertising card rack, D. S. Foote 475,726 

Alarm. See Heat alarm. 

Amalgamator, J. M. Thompson 475,360 

Andiron, E. F. Paschal 475,701 

Aquarium, picture, E. G. Lochmann 475,404 

Arch, floor, R. L. Stone 475,354 

Armor plates, manufacture of, T. J. Tresidder... . 475,364 
Atomizing or spraying liquids, device for, E. R. 

Keen 475,452 

Autographic reg ister, S. D. Cochran 475,487 

Bank, trick savings, C. Tollner 475,525 

Baseball apparatus, W. C. Blades 475,432 

Battery. See Diffusion battery. 

Bearing, adjustable, F. Hart 475,311 

Bed, folding, W. P. Griffith 475,499 

Beer cooler, W. W. Ferguson 475,548 

Bicycle fork, F. Sweetland 475,833 

Bicycle, safety, W.J. Edwards 475,444 

Binder, shrub, H. O. Thomas 475,361 

Binders, etc., grain conveyer for. G. Schubert 475,423 

Bit. See Check bit. 

Blacking case, E. G. Cameron 475,294 

Block. See Pulley block. 

Blower or engine, rotary, G. Growell 475,302 

Blowers or engines, cylinder for rotary, G. Cro- 

well 475,301 

Board. See Drawing board. Game board. Wash 

board. 
Boiler. See Heating boiler. Steam boiler. 

Boiler furnace, S. J. Loughran 475,329 

Boiler furnace, G. S. Strong. 475,357 

Bolt heading machine, W.H. Betts 475,657 

Bolt holes, device for tapping stay, J. T. Con- 
nelly 475,672 

Book, check, G. M. Breinig 475,661 

Bookmark, S. L. & C. A. L. Saunders 475,348 

Boot or shoe shaping device, J. E.Drake 475,679 

Bottle alarm, J. A. Trottier 475,526 

Bottle and stopper cap for the same, J. Gilberds.. 475,448 
Bottle packing and shipping box, P. C. Leidich... 475,456 

Bottle stopper, J. A. Stukey 475,631 

Box. See Bottle packing and shipping box. Let- 
ter box. 

Box covering machine, Lafean & Devlin 475,324 

Boxes, machine for stripping paste or straw 

board, J. Godfrey 475,552 

Brick kiln, Boehncke & McLe an 475,433 

Broom holder, A. E. Johnson 475,569 

Buckle, suBpender, S. E.Cook 475,386 

Burner. See Oil burner. 

Button die, C. Wagenfohr 475,476 

Cabinet for holding postage stamps, etc., M. P. 

Exline 475,685 

Cable grip, G. F. Elliott 475,684 

Cable hanger, J. J. Nate 475,600 

Calendar, W. C. Hawkins 475,500 to 475,502 

Can. See Ice can. Tin can. 

Can testing machines, can holding frame for use 

with, C. H. Emery 475,446 

Candle moulding machine, A. A. Royau 475,521 

Car coupling, E. P. Eastwick, Jr 475,682, 475,683 

Car coupling, J. Krehblel 475,573 

Car coupling, J. W. Latta 475,326 

Car coupling, A. Mailman 475,331 

Car coupling, W. A. Mayhall 475,696 

Car coupling, S. Q. Saunders 475,706 

Car coupling, Scott & BraBfleld 475,707 

Car door, grain, R. O. Hixson 475,449 

Car door, grain, W. S. Schroeder 475,422 

Car door, sliding, C. H. Dunham 475,680 

Car draught guard, G. F. C. Rosenthal 475,611 

Car, electric motor, W. H. Patton 475,702 

Car lighting system, electric, J. F. McElroy 475,514 

Car loadlngapparatus, Campbell & W hi ghaut 475,293 

Car safety catch, mining, C. R. Trew 475,639 

Car signal, street, C. H. Smith 475,474 

Car ventilator, H. A. Dirkes 475,389 

Carpet sweeper, C. K. Stinson 475,626 

Carrier. See Log carrier. 

Cart, self-loading, C. Q. Hayes 475,687 

Case. See Blacking case. 

Cash regis ter and indicator, R. Mills 475,408 

Casting machine type, H S. Popp 475,517 

Casting, mould, F.J. Wooster 475,652 

Chain link, drive, A. J. ReynoldB 475,705 

Chair. See Rocking chair. 

Change receiver, D. B. Conway 475,673 

Check bit, L. C. Swift 475,634 

Churn, Rolland & Francois 475,346 

Cigar pressing and bundling machine, J. Broda... 475,290 

Cigarette machine, J. B. Pollard 475,341 

Clamp. See Grapevine clamp. 

Clay reducer, W. Burkman 475,483 

Cleaner. See Flue cleaner. 



Cleaning and scouring compound, Peterson & 

Ruge 475,413 

Clothes line, D. F. Covert 475,675 

Coal and wood cabinet, J. R. Egan 475,303 

Cock or analogous valve, stop, P. Zimmermann, 

Jr 475,530 

Coin controlled apparatus, G. F. W. Schultze 475,743 

Coin handling facilitator. J. O. Boggs 475,660 

Coin holder, H. E. Howe 475,563 

Coin mailing grip, M. Hazzard 475,397 

Collar, horse, O.F. Allen 475,430 

Collar, horse, C. A. Pettie 475,606 

Commutator bruBh, C. L. Coffin 475,668 

Composition of matter and producing the same, 

C.C.Carroll 475,382 

Compoundjengine, single cylinder, E. J. Woolf.... 475,427 
Concrete, mortar, etc., mixing machine for, J. 

Ski n ner 475,618 

Conductor, anti-inductive, B. H. Wesslau 475,648 

Cooking apparatus, combined steam and hot air, 

C.H. Dexter 475,678 

Cooking utensil, steam, C. F. Burnap 475,435 

Cooler. See Beer cooler. 

Corn popper, T. Clark 475,666 

Corset, V\H.Oberly 475,337 

Corset boning implement, J. A. House 475,562 

Coupling. See Car coupling. Hose coupling. 

Thill coupling. 

Creamer, milk, V. W. Blanchard 475,658 

Crupper strap fastener, F. L. Armas 475,655 

Crusher. See Ore crusher. Stone crusher. 

Cup. See Oil cup. 

Cutlery, die and machine for rolling, 1. Hirsch.... 475,315 

Cutlery, manufacturing, I. Hirsch 475,314 

Cutter. See Plug cutter. 

Cycle saddle, C. W. Saladee 475,613 

Darning implement, A. Bocher 475,659 

Deodorizing device, E. O. Ely 475,547 

Diffusion battery, G. A. Messick 475,587 

Digger. See Potato digger. 

Disinfecting device, A. P. Beck 475,431 

Door check, B. Deffenbaugh 475,388 

Door check, F. E. Welch 475,368 

Door, double, G. A. Anderson 475,531 

Door spring, H. B. Straut 475,356 

Door stop, A. Hauck 475,686 

Dough divider, revolving, E. A. C. Petersen 475,607 

Dowel, H. S. Marsh 475,407 

Drawing board, R- G. Shiley 475,350 

Drill. See Grain drill. 

Drilling for minerals, G. R. Jarvis 475,319 

Drying spent grain and the like, apparatus for, 

F. E. Otto 475,602 

Dumping apparatus, P. Imig 475,565 

Dye, induline, R.Senger 475,616 

Earthenware pipes, etc., machine for moulding, 

E. B. Brooke „ 475,481 

Electric lighting system, M.J. Cowglll 475,538 

Electric meter, McKenna & Weed 475,411 

Electrical apparatus, coin-controlled, H. Wick- 
ham 475,527 

Electrical transmitting system, F. E. Now 475,468 

Electrodes for secondary batteries, manufacture 

of, J. F. McLaughlin 475,335 

Elevator, S. T. Teachout 475,524 

Engine. See Compound engine. Steam engine. 
Traction engine. 

Engine crosshead, W.Wright 475,428 

Envelope gum moist ener, N. Macphail 475,693 

Evaporating apparatus, brine, T. R. Timby 475,637 

Exercising apparatus, horizontal bar, F. Medart.. 475,697 
Extractor. See Staple extractor. 

Eyeglass and spectacle frame, J. E. Searing 475,615 

Fabric. See Woven fabric. 

Farm gate, C. C. Holter 475,316 

Fastening device, C. Liebe 475,581 

Fence wire, J. B. Clea veland 475,718, 475,719 

Fence stay, wire, J. H. Brower 475,717 

Fifth wheel, Hinman & Bunnell 475,313 

Firing apparatus for use with coal dust, C. Wege- 
ner 475,715 

Flue cleaner, McNutt & Grimmesey 475,733 

Flue cleaners, elastic scraper for, P. S. Kings- 
land 475,506 

Fluid meter, proportional, D. McDonald 475,596 

Flushing tank, periodical, T. C. Beaumont 475,533 

Folding seat, M. H. & W.J. Hansen 475,310 

Fruit grader, G. A. & C. F. Fleming 475,497 

Furnace. See Boiler furnace. Metallurgical fur- 
nace. Smelting furnace. 

Furnace, E. F. Paddon 475,603 

Furnace door opener, C. H. Oliver 475,338 

Furnace for Iron working, W. Heckert et al 475,398 

Furnaces, hydrocarbon oil burner for, J. Wilson . . 475,478 

Gag runner, FelBberg & Dill 475,392 

Gauge. See Trackgauge. 

Game apparatus, W. F. Hood 475.561 

Game apparatus, G. L. Reynolds 475,469 

Game apparatus, C. Zimmerllng 475,653 

Game board, G. Stackhouse 475,624 

Garments, adjusting strap for, J. A.Phillips 475,515 

Gas, apparatus for charging magazines with lique- 
fied, P.Giffard 475,728 

Gas generator and burner, carbureted hydrogen, 

Blake & Sackett 475,381 

Gas retorts, apparatus for discharging, A. Coze.. . 475,540 
Gate. See Farm gate. 

Gate, Sellers & Schlssel 475,708 

Generator. See Gas generator. 

Gin Baw gummer, J. W. Smith 475,621 

Governor for gas engines, speed, J.S. Connelly... 475,385 

Grain drill, J. X. Ashurst 475,532 

Grain elevating and moving apparatus, D. B. Tay- 
lor 475,635 

Grain shocking machine, W. Russell 475,612 

Grapevine clamp, W. H. Mills 475,589 

Gravel, ore, etc., apparatus f or cleaning and grad- 
ing, N. Jewett 475,568 

Grease, etc., from wool washings, recovering, R. 

B. Griffin 7.. 475,395 

Gun rest, C. W. Unger 475,640 

Gutter former, M. C. Hungerford 475,318 

Hanger. See Cable hanger. 

Harvester attach men t, P. H. Botof 475,434 

Harvester, corn or cane, R. B. Robbins 475,418 

Harvester pitman rod connection, L. C. Sweet — 475,358 
Hat blocking and banding machine, G . E. Brush .. 475.662 

Hay rake, horse, H. S. Powell 475,342 

Hearth, fore, A.J. Schumacher 475,614 

Heat alarm, automatic electric, Palmer & Desisle 475,340 

Heating boiler, T. Meikle 475,459 

Heel making machine, E. H. Taylor 475,714 

Hinge, anti-friction, T. Corscaden 475,439 

Hinge, blind, W. E. Mayo 475,332 

Hinge, lock, L. Porter 475,415 

Hoisting and conveying device, SpllBbury & Web- 
ber 475,710 

Holder. See Broom holder. Coin holder. News- 
paper holder. Paper holder. Temporary 
holder. Work holder. 

Horse boot, C. L. Schoonmaker 475,421 

Hose coupling, Balmore&Gold 475,738 

Hose coupling, J. E. Louthian 475,406 

Hose coupling, C. E. Petterson 475,704 

Hose or tubing, flexible, J. Cockburn 475,384 

Hubs, tool for cutting keyways in wheel, W. 

Smith etal 475,352 

Ice can, C. E. Struck 475,629 

Ice cracking machine, J. E. Richard 475.518 

Identity indicator, Houghton & Dick 475,400 

Indicator. See Identity indicator. Station indi- 
cator. 
Iron, steel, and other similar metals homogene- 
ous, rendering, J. C. Fraley 475,498 

Jacquard mechanism, G. W. Stafford 475,711 

Jail corridors, safety door for, P. Hale 475,556 

Kiln. See Brick kiln. 

Kilns, system of pipes for heating lumber, A. T. 

Bemls 475,480 

Knife. See Pocket knife. 

Knit nether garment, S. T. Sutton 475,734 

Lamp, electric arc, L. Brianne 475,289 

Lamp, electric arc, R. S. Dobbie 475,544 

Lamp, electric arc, J. E. Gaston 475,727 

Lamp, incandescent electric, H. Green 475,394 

Lamp, incandescent electric, H. B. Meech 475,698 

Lamp socket, incandescent, C. A. B. Halvorson.. 475,555 

Lamp socket, incandescent, F. C. Rockwell 475,345 

Land roller attachment, Burr & CummingB 475,291 

Lantern, F. L. Wells 475,646 

Latch, gate, M. Haggar 475,554 

Lathe, E, Conrady 475,671 

Lathing, machine for making metal, G. A. Ohl 475,700 

Leaf turner, A . C. Frankel 475,393 

Letterbox, J. W.Manlove 475,694 

Letterbox, bouse door, G. D. Sldman 475,473 

Lifter. See Plate lifter. 

Ligh tning arrester, Browne & Tidnam 475,482 

Lightning arrester, A. G. Waterhouse 475,645 

Line, plow, G.H.Jordan 475,570 

Loads, hydraulic apparatus for moving, R. Mid- 

dleton 475,588 

Lock. See Nut lock. Permutation lock. Switch 

lock. Umbrella lock. 
Lock for adjustable machine tables, W. A. 

Gre aves 475,553 

Locking rack for umbrellas, coats, hats, etc., E. 

J.Colby 475,720 

Locomotive, electric, T. A. Edison 475,491 to 475,493 

Log carrier, portable, D. S. Stombs 475,628 

Loom let-off, W. H. Miley 475,690 

Loom let-off mechanism, J. Morton 475,595 

Loom shedding mechanism, G. W. Stafford, 

475,625, 475,712 

Loom shuttle binder, Baynes & Whalley 475,380 

Looms, stop motion device for revolving box, T. 

F. Warrington 475,477 



Lubricator. See Propeller shaft lubricator. 

Lubricator, J. P. Kealy 475,690 

Mail bag catcher, J. Gleason 475,307 

Malting syBtem, pneumatic, F. B. GieBler 475,550 

Mat. See Wire mat. 

Matte from slag, apparatus for separating, D. 

Sheedy 475,522 

Mattes and ores, treating, H. L. Herrenschmidt . 475,558 

Measure reel, tape, J - Roe 475,470 

Measuring reel, H. L. Stull 475,630 

Mechanical motor, W. M. Lewis 475,580 

Mechanical movement, W.H. Baker 475,379 

Merry-go-round, A. Palmer 475,742 

Metal planer, J. S. Detrick 475,542, 475,543 

Metal rods, device for heating, A. D. Williamson. 475,651 

Metal wheel, J. R. Little 475,582, 475,583 

Metal wheel, composite, J. L. Follett 475,305 

Metal wheels, constructing, J. R. Little 475,584 

Metals, tempering and hardening, J. S. Dinning.. 475,725 

Metallurgical furnace, C. Siemens 475,351 

Meter. See Electric meter. Fluid meter. 

Mill. See Sawmill. 

Motion, electric mechanism for reciprocating, H. 

S. McKay 475,410 

Motor. See Mechanical motor. 

Mower, lawn, T. & W. H. Coldwell 475,669 

Mower, lawn. C. Wiberg 475.649 

Mowing machine, W. Scott 475,472 

Microscope, compound, L. Thomas 475,362 

Music leaf turner, C. H. Huff 475,317 

Music leaf turner, J. S. & G. S. KnowelB 475,322 

Music rack for musical instrument cases, J. A. 

Weser 475,369 

Musical instrument, stringed, F. A. Cross 475,541 

Musical instruments, tail pieces for stringed, C. 

J. Cook 475,674 

Nailing machine, F. F. Raymond, 2d 475.41T 

Net, fly, W. J.Erdmann 475,496 

Newspaper holder and door plate, combined, H. 

Metz 475,460 

Numbering and marking machine, J. D. Hum- 
phrey 475,688 

Nut lock, Terry & Maltby 4(5,636 

Oil burner, Coates & Helton 475,297 

Oil burner, W. R. Jeavons 475,401 

Oil cup, J. M. Daugherty 475,387 

Opera glass attachment, P. Moews 475.462, 475,463 

Opera glasB rental apparatus, J. W. Patterson 475,412 

Ordnance, breech-loading, W. H. Driggs 475,545 

Ore crusher, F. A. Ross 475,347 

Ore sampling device, R. C. Hawley 475,557 

Oven, baker's, W. Lenderoth 475,403 

Pail and strainer, combined milk, F. & G. W. 

Ansley 475,375 

Pail, scrubbing J. E. Zeiser. ..'. 475,429 

Paper cutting device, Coram & Huntoon 475,722 

Paper feeding device, Coram & Huntoon 475,723 

Paper folder feeding attachment. C. N. Walls 475,644 

Paper holder, G. S. Gray . 475,308 

Paper, etc., machine for applying adhesive mate- 
rial to the su rf ace of, J. M. Car ew 475,535 

Paper tube making machine. Coram & Huntoon.. 475,721 

Pavement, Btreet, G. S. Curtis 475,724 

Pencil holder, sharpener, and eraser, combined, 

C. B. Campbell 475,485 

Perfumes, extracting, R. A. Chesebrough 475.4 37 

Permutation lock, J. Roche 475.520 

Pessary, E. Kir win 475,453 

Pbonographicrecords, method of and means for 

duplicating, or transferring, L. F. DouglaBB. . . 475,490 
Photographic pictures, developing, M. Andresen. 475,372 

Photographic shutter, Albrecht & Ortmann 475,654 

Pile fabrics, apparatus for cutting, J. H. Smith 

etal 475,620 

Pile fabricB, knife for cutting, J. H. Smith et al.. . 475,709 
Pipe and manufacturing the same, coated metal, 

W. Lacy, Jr 475,454 

Planter and fertilizer distributer, potato, J. 8. 

Robbins 475,519 

Planter, potato, F. Robinson 475,610 

Plate lifter, J. H. Traylor 475,363 

Plow, J. Du Shane 475,681 

Plow, Jackson & Reiger 475,731 

Plow, P. C. Pagett 475,604 

Plow, sulky, C. E. Tower 475,638 

Plow, sweep, A.M. Miller 475,461 

Plug cutter, E. C. Heydenreich 475,559, 475,560 

Pocket knife, R. H. Franklin 475,306 

Potato digger, G. E. & M. J. AnderBOn 475,373 

Power, etc., machine for utilizing ocean, R. L. 

Johansen 475,451 

Press. See Printing press. 

Printing and lithographic presses, sidelgulde for, 

F. C. DaviB 475,677 

Printing machine, check,' C. Paine 475,605 

Printing, means for surface, E. S. Boynton 475,534 

Printing press, W. B. Lawrence 475,327 

Propeller shaft lubricator, F. R. Cedervall 476,436 

Puller. See Stumo puller. 

Pulley block, H. Loud 475,692 

Pulverizing machine, A. Sahlin 475,471 

Pump, A . Carlson 475,536 

Pump, C. Chamberlin 475,296 

Pump, steam jet, J. A. Bills 475,716 

Punch for cutting out shapes from sheets of 

plastic material, G. A. Firnstein 475,549 

Purse safety attachment, H. W. Hock 475,503 

Rack. See Advertising card rack. Locking rack. 
Music rack. 

Railway, electric, T. A. Edison 475,494 

Railway rail chair, M. E. demons 475,539 

Railway switch, street, R. H. Snively 475,475 

Railway trolley, electric, J. W. Newhouse 476,467 

Rake. See Hay rake. 

Recorder. See Ti me recorder. 

Reel. See Measure reel. Measuring reel. 

Refrigerator, M. S. Millard .475,591, 475,592 

Refrigerator, water cooling, W. H. Pickett 475,414 

Register. See Autographic register. CaBh regis- 
ter. 
Registering mechanisms, electric actuator for, C. 

F.Holt 475,399 

Regulator. See Temperature regulator. 

Rein support, S.J. Myers 475,465 

Rheostat, C. Willms 475,528, 475,529 

Rock, splitting, G. L. Weller 475,647 

Rocking chair, reclining. J. G. Whittier 475,370 

Rule, folding, J . Satter 475,419 

Salt.C. F. Lawton et«7 475,577 

Salt, apparatus for the manufacture of, C. F. 

Lawton et al 475.575 

Salt, manufacturing, C. F. Lawton etnl 475,576 

Salt manufacturing apparatus, C. F. Lawton et al. 475,574 

Sand box, electrically heated, L. E. Pease 475,703 

Sand moulding machine, C. S. Snead 475,523 

Sand moulds for pipes, etc., apparatus for form- 
ing , P. H . S harp 475349 

Sash fastener, M. L. Dudley 475,739 

Sash fastener, W. Keenen 475,572 

Sausage guts, machine for filling, W. Wasser- 

mann 475,367 

Sawmill, band, C. B. Lo ng 475,328 

Saw set, C. C. Taintor 475,359 

Scaffold, L. Chal fant 475,665 

Scale, automatic weighing, N. Lombard 475,405 

Scale, pendulum, Chase & Smock 475,295 

Screw cutting tool, W. Hutcheson 475,564 

Sealing device, C. Cuttriss 475,442 

Seam for sheet metal, C. E. Bertels 475,656 

Seat. See Folding seat. 

Sewage, purifying, F. R. Conder 475,670 

Sewing machine embroidering attachment, R. 

W. Whitney 475,426 

Sewing machine spool holder, L. A. Miller 475,511 

Sheet metal articles, manufacturing, F. Voh- 

ringer 475,642 

Sheet metal bending machine, C. J. Colling 475,299 

Shelf, folding H. Korell 475,323 

Shelving adjustable book, G. Stikeman 475,627 

Signal. See Car signal. 

Signaling apparatus, electric, W. C. Moore 475,334 

Skate, U. Wierda 475,650 

Smelting furnace, copper, B. Richords 475,609 

Sole inking tool, Atwood & Orcutt 475,377 

Sole trimming machine, J. H. Reed 475,608 

Square and drawing board attachment, T-, A. T. 

Page 475,741 

Square, bevel and try, S. C. Downey 475,390 

Spark arreBter and draught regulator, W. M. 

Letts 475,579 

Speed changing mechanism, W. A. Wright 475,735 

Spring. See Door spring. 

Spindle stand, picker, Byrne & Lafferty 475,484 

Stamp, perforating, dating, and receipting, Cum- 
mins & Stenwall, Jr 475,440 

Staple extractor, T. M. Hunt 475,689 

Station indicator, R. B. Ayres 475,378 

Steam boiler, A. L. Bladholm 475,288 

Steam boiler, W. J. McAleenan 475,409 

Steam boiler, low pressure, H. Abel 475,479 

Steam engine, H. Unzieker 475,365 

Steaming clams, oysters, etc., apparatus for, J. H. 

Starin 475,353 

Steering mechanism, boat, J. Savage 475,420 

Stirrup, L. And erson 475,374 

Stone crush er, G. Lowry 475,330 

Stopper. See Bottle stopper, 

Stove grate, F. W.Collins 475,298 

Stump puller, J. Milne 475,333 

Suspension catch, detachable, B. Pickering 475,516 

Switch. See Railway switch. Wire switch. 

Switch lock, automatic, S. Grove 475,740 

Syringe tube sinker, A. C. Eggers 475,495 

Table and chair, combined, G. Hunzinger 475,505 

Tack driving machine. G. W. Copeland 475,488 

Tank. See Flushing tank. 

Telegraphic relay, C. Cuttriss 475,441 



© 1 892 SCIENTIFIC AMERICAN, INC. 



364 



Sf titntiiit %mmau. 



[June 4, 1892. 



Telephone extensiontransmitter, V. A.Cook 475,300 

Temperature regulator, J. P. McEIroy 475,513 

Temporary bolder, Vawter & Copeland 475,425 

Tenoning machine, A. Giddens 475,447 

Textile material, ungumming and decorticating, 

C. Girard 475,551 

Thill coupling, T. D. Lines 475,507 to 475,509 

Ticket, sleeping and parlor car coupon, I. E. 

Smith 475,424 

Tide and current wheel, J. Sutter 475,632 

Till, recording money, J. J. Walker ft al 475,643 

Time check, automatic electric, C. K.Jardine 475,566 

Time recorder, workman's, M. Martin 475,457, 475,458 

Tin can, E. Norton 47b,336 

Tire, India rubber, Moseley & Blundstone 475,732 

Tires, device for repairing, C. D. Rice 475,344 

Tires, repairing pneumatic, C. D. Rice 475,343 

Tobacco, chemical compound tor treating, G. S. 

Yinghng 475,737 

Tobacco pouch, VV. J. Cussen 475,676 

Tongue support, D. Ward 475,366 

Toy, F. W. Carpen ter 475,486 

Track gauge, adjustable, M. Gurnett..... 475,309 

Traction engine, J. J. D. McNamar 475,597 

Trap. See Waste pipe trap. 

Trap and siphon, L. M. Hawley 475,396 

Tricycle, W. V. Snyder 475,622 

Trousers, M. & S. Racbelman 475.416 

Trunk, Seward & Leimberger 475,617 

Tug attachment, hame, B. Lake 475,325 

Typewriting machine, A. Densmore 475,443 

Typewriting machine, C. Spiro 475,623 

Umbrella lock. D. M. Wyatt 475,736 

Upper G. W. Sleeper 475,619 

Valve, engineer's, A. P. Massey 475,695 

Valve gear, reversible, J. C. Nicholson 475,601 

Valve gearing, A. S. Krotz 475,691 

Valve, reducing, N. C. Locke 475,585 

Valve, safety. A. M.Johnston 475,320 

Valve, secondary, W. H. Lavinia 475,455 

Valve, steam cylinder, G. A. Kelly 475,321 

Vault, safety. G. S. Clark (r) 11,240 

Vehicle running gear, J. W. Leek 475,578 

Vehicle.spring gear, J. Faske 475,304 

Velocipede, W.J. Edwards 475,445 

Vending apparatus, coin-actuated, G. Jehle 475,567 

Ventilator. See Car ventilator. 

Voting booth, I. D. Vandecar 47J.641 

Wagon bolster, L. Burg 475,292 

Wagon, dumping, Hinman & Bunnell 475,312 

Walls, construction of, M. S. Millard 475,593 

Wash board, M. C. Burke 475,663 

Wash boilers, draining bucket for, G. K. Knowl- 

ton 475,571 

Wash ing machine, J. J. Otto 475,339 

Waste pipe trap, F. N. Du Bois.. 475,546 

Water closet bowls, flushing device for, Cochran 

& Stover 475,537 

Water closet cistern, Aldrich & Hueston 475,371 

Water closet flushing cistern or tank, J. Demarest 475,489 

Water closet tank siphon, R. Morgan 475,512 

Waterproofing compound, J. Stewart 475,713 

Weatherstrip, E. G. Duryea 475,391 

Welding apparatus, hoop, C. L. CoflHn 475,667 

Welding compound, H. B. Straut 475,355 

Wheel. See Fifth wheel. Metal wheel. Tide 

and current wheel. 

Wheel, F. S. Miller 475,510 

Wheel, C.J. Moore 475,464 

Whiffletree, E. Haiman 475,730 

Whiffletree, C. H. McBride 475,699 

Whirligig. A. Moe 475,594 

Winch, J. F. Appleby 475,376 

Window frame, E. C. Conway 475,438 

Wire mat, T. C. McPherson 475,598, 475,599 

Wire stretcher and tension device, J. B. Cleave- 

land 475,383 

Wire switch, overhead, Hoyt & Leffler 475,504 

Work holder and drill, combined, Chabot & 

Jacobs 475,664 

Work holding device, L. Goddu 475,729 

Woven fabric, I. McCallum 475,466 

Wrench, S. Hussey 475,450 

Zinc foil and manufacturing the same, A, 

Sichel (r) 11,241 

Zinc from sulphite of zinc by electrolysis, obtain- 
ing metallic, T. Lange 475,402 



TRADE MARKS. 

Beverage, aerated phosphated. Bright & Howe. ... 21,197 

Bicycles, Coventry Machinists' Company 21,201 

Candies, licorice, and chewing gum, Hall & Hay- 
ward Company 21,194 

Can ned vege tahl ea and fruits, Strassheim & 

Jaeger 21,174 

Cigars. R. Lahann 21,189 

Clothes sprinklers. Berry, Goss & Co 21,185 

Coffee hullers, M. Mason & Co 21,165 

Coffee polishers, M. Mason & Co 21,164 

Compounds, antiseptic, antizymotic, deodorizing, 

and parasiticide, Buntin Drug Co 21,192 

Cordials, brandies, gins, and whiskies, Geneva, 

Blankenheym i Nolet 21,170 

Corn for culinary purposes, preparation of, E. C. 

' Napheys 21,172 

Cotton goods, including tickings, cheviots, ging- 
hams, and sheetings, J. Farnum & Co 21,186 

Flour, cereals, and farinaceous goods in barrels, 

kegs, and sacks, Strassheim & Jaeger 21,175 

Flour, wheat, F. H. LeggettA Co 2L178 

Gin, J. & W.Nicholson A Co 21,200 

Gold for gilding and the "porcelain to which it is 

applied, mat, M. & E. Healey 21,195 

Hair, liquid dressing for curling, crimping, and 

frizzing tbe, A. L. Goetting 21,193 

Hair pins, S. Beaumont & Co 21,184 

Laces, leather shoe, P. Goldstein 21,171 

Liver regulator and blood purifier, A. H. Lewis 

Medicine Co 21,202 

Medicated plasters, Raymond & Co 21,173 

Mineral water, natural, J. H. Peterson & Co 21,180 

Oil for culinary purposes and forfood, cottonseed. 

Occidental Oil Co 21,190 

Paper and envelopes, writing, G. B. Hurd & Co 21,187 

Pens, writing, I. Macowsky 21,179 

Pillow shams, Wilkes-Barre Lace Manufacturing 

Company 2 ,196 

Preparation for healing wounds, chaps, or other 

excoriations by external application, C. Ryan.. 21,181 
Remedies for alcoholism, morphine, opium, and 

tobacco habit, consumption, and for diseases 

of the throat and lungs, Humanitas Company. 21,183 
Remedy for rheumatism, Estate of W. P. Dolloff.. 21,176 

Salt, Genesee Salt Company 21,198 

Salt for table and other use, Kansas Salt Company 21,195 

Shingles, cypress, Aucoin, Breaux & Renoudet 21,169 

Shoes, women's, misses', and children's lace and 

button, G. F. Daniels & Co 21,178 

Steel in bars, rods, and sheets for tools, dies, and 

other purposes, F. Hobson, Seaman & Co 21,182 

Washing powder, Hurd & Lawrie 21,188 

Watches and portable clocks, W. C Ball 21,169 

Wheat, corn, barley, and rye, F. H. Peavey & Co.. 21,191 
Wheat, rolled, Pettijohn California Breakfast 

Food Company 2L166 

Whisky, Boldrick, Callaghan Company 21,162, 21,163 

Whisky, rye, J. Simms & Co 21,167 



IJIttiperiisemente. 



Inside Page* each insertion - - 75 cents a line 
Back Page, each insertion .... $1.00 aline 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



ADAMANT WALL PLASTER 



BEST PLASTERING MATERIAL. KNOWN. 

No experiment. Its success has been phenomenal. 

Thirty factories in this and other countries. 

ADAMANT MFC*. CO., .SYRACUSE, N. Y. 



Patent Foot Power Machinery 



Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
I.ABOK SAVING Machinery, 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 
*> ( J5 Water Street, Seneca Falls, N. Y. 



ALUMINUM. 

WANTED TO BUY Sheet Aluminum in ton lots. 

Address ALUMINUM, 

465 The Rookery. Chicago. 

Watchman's Improved Time Detector 

k withl2or24 Keys, with 

Safety Lock attach- 
ment. Patented 
1875-G-7. My inven- 
tions, and will sue 
all concerns selling 
orusingthe Safety 
Lock attachment, 
according to De- 
cision of Circuit 
Court uf U. S. for 

s. n. of n. y. 

Send for circulars to 
B. IMHAFSrr. 20fi Broadway, New York. P.O. Box 2875. 




LATHES 



Improved Screw Cutting 
Foot and Power 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 

Machinists' Tools and Supplies. Lathes on trial. 

t^" Catalogue mailed on application. 

SEBASTIAN LATHE COMPANY, 
44-46 Central Ave., Cincinnati, O. 



The Sebastian-May Co, 

Improved Screw Cutting 



LATHES 



FootoV 
Power 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists' and Amateurs* 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave.,, 
SIDNEY, OHIO. 




T. A. C. 



Our salesmen cover every State and 
Territory in the Union, and goo spe- 
cialties sell by the million. We buy 
outright ormanufactureon royalty. Ad. for particulars 
THE TUSCAROIIA ADVERTISING CO., 
COSHOCTON, O. 




FINE PIPE TOOLS 

Highest Quality. 
Manufacturers of the 
celebrated Lightnmg & 
Green River brand of 
Screw Plates (for Pipe 
and Bolts), Taps. Dies, 
Rearoers,Tap w renches, 
Bolt-Cutting Machines. 
Drilling Machines, Pun- 
ching Presses, and many 
other labor saving tools 
Wiley* ttiiMellMfK.Co 
Greenfl eld, Mass, U.S.A. 
Send for new Catalogue. 



THOMAS ALVA EDISON.— A BIO- 

graphical sketch of the great inventor, with full-page 
portrait from a recent photograph. Contained In scien- 
tific American Supplement, No. 746. Price" 10 cents 
To be had at this office and from all newsdealers. 




COMPWTER, 

Figures any and all kinds of ex- 
amples. Operated by keys. 
Saves 60 per cent of time. In- 
sures accuracy, and relieves all 
mental strain. Why don't you 
get one? 
Send for circular. 

FELT & TARRAB T MPG, CO. 

52-56 Illinois St. Chicago. 



WOOD WORKING MACHINERY 

For Veneer, Fruit Package and Barrel Works. 

Handle, Spoke and Turning Factories. 
1. E. Merritt Machinery Co., Lockport, N. Y. 



Catalogue Free to ant Address. A 

Rd 



8"° 



Models and cea 



DESIGNS. 

Badge, D. Het,r 21,574 

Badge, W. K. Kubin 21,573 

Birdcage, J. H.Andrews 21,569 

Bottle, G. W Bean 21,553 

Bucket ear, L. D. Berger 21,567 

Burial casket, L. K. Smedes 21,582 

Chain, watch, A. Rickert 21,557 

Cornice, A. Carlewitz 21,579, 21.580 

Dish, Treat & Banghart 21,583 

Finger ring, P. Verpihier 21,570 

Garment, B. Young 21,564 

Heater, water, or steam pipe, W.Wilkinson 21,561 

Hinge, S.L. Stiles.... 21,558 

Lamp chimney, J. H. La Ment 21,556 

Lampshade, W. 8. McLewee 21,577, 21,581 

Monument, W. H. Perry , 21,571 

Pencil case. C. S. Freer 21,572 

Ruffling and niching, J. W ightman 21,562, 21,563 

Spoon, etc., W. A. Jameson 21,555 

Spoon, etc., G. P. Tilton 21,566 

Spoon, etc., F M. Whiting 21,559 

Spoon or similar article, G. L. Crowell 21,560 

Spoon or similar article, B. T. Feuwlck 21,554, 21,565 

Tailor's gauge, I. Geraci 21.568 

Trimming, dress, B. Lipper 21,575, 21,576 

Trimming, dress, I. A. Schwarz 21,578 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named In the fore- 
foing list, provided they are simple, at a cost of $40 each. 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 



PAIN Troops 

DIXON S SILICA GRAPHITE PAINT 

Water will run from it pure and clean. I tcoveredonble 
the surface of any other paint, and will last four or Aw 
timeslonger. Equally useful forany iron work. Senator 
circulars. JOB. Dixon Cruciblb Co.. Jersey City, N.J. 




Perfect Newspaper File 

The Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been recently improved and 
price reduced. Subscribers to the Scientific Ameri- 
can and Scientific American Supplement can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavv board sides; inscription 
SCIENTIFIC AMERICAN 1 * in gilt. Necessary for 
every one who wishes to preserve the paper. Address 
MUNN & CO., Publishers Scientific American. 





Pneumatic Tire Bicycles. 

Every One Guaranteed. 

Send for Catalogue. 

jy Ag:«nts Wanted, 

KIRKW00D, MILLER & CO. 

16 South »t.. Peoria, 111. 



The World's Magazine cf Sport. 

OUR FIELD IS THE 

OT7T-DOOE "WOKX-iID. 

Our superb illustrated articles on 
CYCLING, KENNEL. 

YACHTING, LACROSSE, 

CANOEING, ARCHERY, 

HUNTING, BASEBALL., 

FISHING. CRICKET, 

CAMPING, TENNIS, etc., 

are a boon to all lovers of healthful pastime and 
recreation. 

83.00 per Year ... .43 cents a copy. 

tt^~ Send j or sample, mentioning this paper. 

OUTIWG COUIPA.ItT, IiTX>., 

239 and 241 Fifth Avenue, New York. 



Cf|D CRI C Patent Right for newly invented 

run OHLC. Pocket Umbrella. Address Frank 
Batzel, Riverside, Burlington Co., N. J. 



ARTIFICIAL SAND. 

The Ogden Mills of the New Jersey and Pennsylvania 
Concentrating Works are prepared to furnish One Thou- 
sand Tons of Twelve Mesh and Two Hundred Tons ot 
Fifty Mesh Sand daily. It is a mixture of Feldspar and 
Quartz, and nearly free from iron. It is produced by 
crushing, and is sharp, clean and dry; very suitable for 
many industrial purposes. For prices address 

THOMAS A. EDISON, Ogdensburg, N. J. 



_ N TANKS 

PLANS a.^* SPECIALTY. \. ' 



SYLPH CYCLES " UN E »? Y D 

Hollow ~_— 4 Perfection of cyele manufacture; no 
T/«. ^ m neednowtoridespringlesacyclesorde- 
( ^ r \ — ,» on t j res alone forcomfort.jS'j/ipA 
Spring Frame destroys^ 
1 vibrat'n. ijlght,8im-i " 
I pie, strong. Cata.f reel 

[ Jlouse-Ihzryea Cy.Co. __, 

16 GSt.,Peoria,Ill.>iGrs.lV>W7 , £0 

SEND FOR LIST, ftf********-** 

Tools, Engines, etc., at low prices, 
Titusville, Pa. 




.u.lLESS p vA S jr « A S PACKING. 

'5 T MARYS electric damper regulator. 
J. C.WINANS 220 FREMONT ST. 
San FRAN CI SCO, CAL. 



Iron and Wood Working 
JUNIOS HARMS, 



WmMm 



NO AIR PUMP. 
IN. VACUUM. 

CHICAGO WATERJACKETCONDENSER CO 

47 W.WASHINGTON ST. 

foroirculAR. CHICAGO, ILL. 



ARTIFICIAL INCUBATION.— A DE- 

scription of the French process of raising chickens. 
With 7 figures. Contained in Scientific American 
supplement, No. 77?-». Price 10 cents. To be bad at 
this office and from all newsdealers. 





Avoided by using" Ctoldman'a Ada 
vanced System " for LocatingErrors 
without Eechecking or Copy ing En tries. 
Nochangeof Bookkeeping I Sent on Trial. 
Beware of Imitations t Request Instruc- 
tive Circular. ^Heurv Goldman, iu' 
r*>orand Inventor, Major Block, Chicago. 



ROTARY 

VENTILATING FANS. 

MECHANICAL AIR MOVERS. 

TCEBK 
WATER METER CO., 

FULTON, N. Y. 



ELECTRIC POWER APPARATUS, 

P0R EVERY VARIETY OF MECHANICAL WORK 

SAKE, SURE, RELIABLE. 



ESTIMATES FURNISHED. 



SEND FOR CATALOGUES. 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 



HAVE YOU READ 

Fxperimental 

cience ? 




This new book, by Geo. M. Hopkins, is just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit 01 the 
times can afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 





B-xpeRimentau 
Science. ' 



Over 700 pages : 680 fine cuts ; substantially and 
beautifully bound. Price by mail, $4.00. 

tWSend for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 




SPECIAL, OFFER 

for best low priced 

LEVELING INSTRUMENT 

In tbe market. Complete as shown 

in cut, $15. Cash to accompany 

order. Compass furnished $6 extra. 

Illustrated circular on application. 

JOHN W. HARMON, 

Manufacturer o f Best Grade of 

Plumbs and Levels for the last 

thirty years, at 

65 Haverhill St., Boston, Maes. 



R AILWAY £ R TEAM p iTTERS S UPPLIES. 
Rue's Little Giant Injector. 

SCREW JACKS, STUBTEVANT BLOWERS. &C. 
JOHN S. URQUHART. 46 Cortlnndt St., N. Y. 



PLAYS 



Dialogues, Speakers, for Sohool, 
Club and Parlor. Catalogue free. 
T. S. DENIS0N. Publisher, Chicago. 



ROSE POLYTECHNIC INSTITUTE. 

Terre Haute, Ind. A College of Engineering. Well-en- 
dowed, well-equipped. Courses in Mechanical, Electri- 
cal, Civil Engineering and ChemiBtry. Extensive Ma- 
chine Shops, Laboratories, Drawing Rooms, Library. 
Expenses low. Address H. T. EDDY, Pres. 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 



2T0 50ACTUALH.P. : 



FAkeI* 







lANK LOWER THAN ENGINE _ 

- AND OUTSIDE OF BUILDING I F DESIRE 

H.W.CALDWELL&S0N.^°f l 

WASHINGTON 8. UNION ST'S, CHICAGO, y • 




ROCK BREAKERS AND ORE CRUSHERS 

We manufacture and supply at short notice and lowest rates. Stone and Ore Crashers, con- 
taining the invention described in Letters Patent issued to Eli W. Blake, June 15, 1868, to. 
S ether with new and Valuable Improvements, for which Letters Patent were granted 
lay 11 and July 20, 1880, to Mr. S. L. Marsden. All Crushers supplied by us are constructed 
under these patents. 

FAKKKI. FOUNDRY & MACHINE CO., Manufacturers, ANSONIA, CONN. 
COPEI.AND & BACON, Agents, NEW YOKK and CHICAGO. 



BUILDERS OF HIGH GRADE BOATS. 

We Build Everythlnfr, from a Canoe to a Steam Yacht. 

Complete Stock Oars, Sweeps and Boat Trimmings. 

We Make all Sizes Pipe Boilers and Engines 

Cedar Row Boats from $25 upward. 

Vapor and Steam Launches from $300 upward. 




'SEND IOC. FOR COMPLETE CATALOGUE. 



Speed 20 miles an hour 



DAVIS BOAT AND OAR CO., DETROIT, MICH., U. S. A. 
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Fownded by Matthew Carey, 1785. 

HENRY CAREY~BAIRD & CO. 

Industrial Publishers, Booksellers, and Importers, 

HIO Walnut St.. Philadelphia, Pa., U. S. A. 

tW Our new and Revised Catalogue of Practical and 
Scientific Books, 8(1 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world wbo will furnish his 
address. 




1 JJL Small Electric Motor 



for Amateurs. Illus. in Sci. Am. 
Supp. t 78a Materials and direc- 
tions for making sent by mail. 
$1.25. Difficult parts finished. Any- 
one can make it. W. 8. BISHOP. 
Mfr. of Electric Machinery, 958 
Grand Ave., New Haven, Conn. 



THE ACTION OF HEAT FROM OPEN 

Fire Grates, Stoves, and Hot Water Pipes.— By F. Dye. 
The science of house warming practically presented. 
With 12 illustrations. Contained in Scientific Amer- 
ican .Supplement. No. 845. Price 10 cents. To be 
had at this office and from all newsdealers. 



To Inventors. 

E. Ivonieslow, manufacturer of Fine Machinery 
and .Models, offers Special Facilities to Invent- 
ors. Guarantees to work out ideas in strictest secrecy, 
and anu tin prove -mrnt that he can suggest goes with the 
work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties p-nd patented articles manufactured 
by contract. 1JS1 Seneca St., Cleveland. Ohio. 



MAKE TOUR I C E ■ l, DEHMiovrrfisw. 25th 

at- xr v m-ir\ ««** «... rn„*,i„*i 



Etc., by the apparatus of 
_ L. Dermigny, 126 W. 2f iL 
St., N. Y. |10 and up. Table Filter, $1. 25; cookers, $1. 



NOW READY! 

A NEW AND VALUABLE BOOK. 




12,000 Receipts. 680 Pages. Price $5. 

This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier mache ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photograph papers, ete. 

Under the nead of Inks we have nearly 460 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Allovs over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts ; Electro-Me- 
tallurgy, 125 receipts; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 



MUNN &. CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 

361 Broadway. New York. 




EOftne.— '•Bt.ckuurj.' 1 



After being on the Market Six Years 

The "ACME "Still Leads! 

Sizes One, Two, Three, and Four Horse Power. Arranged for either natural Gas 
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire. 
Send for catalogue giving full particulars and prices. 

ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, N. Y. 



OIL WELL SUPPLY GO. 

91 6c 92 WATER STREET, 
Pittsburgh, Pa., 

M anuf acturers of everything needed for 
ARTESIAN WWLL8 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers, Engines, Pipe, 

Cordage, Drilling Tools, etc, 

Illustrated catalogue, price 

lists and discount .sheets 

on request. 





STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 
Model it iid Experimental Work 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
New York Stencil Wks. 100 Nassau St., N.Y 




DEAF 



NESS & HEAD NOISES CURED 

by Peck's Invisible Tubular Bar Cushions. Whisper! 
beard. SuccessfulwhenallreniedlesfaJl. Soldrnpa* 



only by F. Hisoox, 853 B'way, N.Y. Write for book of proofs! 




&f\f\ FIRST CLASS CURTAIN DESK 
4>ZZ. Fourand a Half feet long. Un- 
limited variety In stock and to order. 

,, American Desk & Seating Co. 

270-272 Wabash Av., CHICAGO, U.S.A. 



PELTON WATER MOTOR. 

TJnequaled for all light running ma- 
chinery. Warranted to develop a given 
amount of power with one-hair the 
water required by any other. Evidence 
of unquestioned superiority afford- 
ed on application. $0* Send for 
Circular. Address, 
The Pelton Witter Wheel Co., 
.51 A Main Street, San Francisco, Cal., or 235b 
Central Building, Liberty & West Sta., N. Y. 





COLOR IN PHOTOGRAPHY.— AN IN- 

teresting article descriptive of Mr. Baudran's apparatus 
for causing the appearnnce of colors in a photograph, 
followed by an article on Photography in Colors, giving 
some formulae, by Mr. E. Vallot, for the production of 
photographs in colors. With one figure. Contained in 
Scientific American Supplement, No. 839. Price 
10 cents. To be had at this office and from all news- 
dealers. 



BATES ROCK & ORE BREAKER 

Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

GATES IRON WORKS, 
50 C So. Clinton St., Chicago 

136 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mass 





Ournew General Circular " S. A.," showing specimens 
of all our work, is now ready. Send stamp and particu- 
lars for estimates. 



CHUCKS. 



Catalogue No. 12, just issued 
with over 40 new illustrations 
sent free. Address, 
The Cuahman Chuck Co., Hartford, Conn. 



THE MAN OP SCIENCE: HIS ME- 

thods and his Work. — An address before the fraternity 
of the SiftmaXi, Cornell University. An interest inK re- 
view of the status of science and uf the work that has 
been and is to be done by the scientist. Contained in 
Scientific American Supplement, No. 835. Price 
10 cents. To be had at this office and from all news- 
dealers. 



WOOI, WASHERS, 

WARP DYEING AND SIZING MACHINES, 

PATENT RUBBER COVERED SQUEEZE 

ROLLS, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 



BIT 



Bores SMOOTH, ROUND, OVAL, and SQUARE HOLES. Mortining Core Boxes, 

Setc. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 
est Award. Send $8.00 for set m to 11-8), in neat case, or 60c. for 
sample Bit, mailed free with Illustrated List. 
BRIDGEPORT GUN IMPLEMENT CO., .115 lli'oadwny. New York. 




HARRISON CONVEYOR! 

' " Handfin g 6raiB, Coal, Sand, Clay, Tan Birk, Cinders, Ores, Seeds.&c. 



Send for 
Circulars. 



BORDEN, SELLECK& CO. 



i Malu-rers.} Chicago, IIL 



Steam! Steam! 



Complete Fixtures except Stack. 

2-Horse Eureka Boiler and Engine, - $175 
4- » " " " " - - 275 

Other sizes a t low prices. Before you buy get our prices. 

B. W. PAYNE & SONS, 

Drawer 56. ELMIRA, N. Y. 



QUARRYING.— A PAPER BY MR. W. 

L. Saunders, containing many interesting points on the 
subject of the modern methods of quarrying. With 12 
illustrations. Contained in Scientific American Sup- 
plement. No. S3g. Price 10 cents. To be had at this 
office and from all newsdealers. 



Have you a Thought 

That you want to make work ? The way 
to make it work (or find out that it won't 
work) is to put it into a machine. We 
have a shop on purpose. Will send a 
primer first. 
The Jones Brothers ElectbioCo. Cin'ct.O. 



SCIENTIFIC AMERICAN SUPPLE- 

MB NT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 

the country. 



BEST REGULATION, 

. .,...-,. HIGHEST ECONOMY 

__ *d «|4 F O R ALL PURPOSES 

**■" "7» "manufactured in SIX sizes by 

SHIPMAN ENGINE MANFG CO. 

R0 CHESTER. NEW YORK . 



PATENT RIGHTS, Stocks, and Bonds handled on 
commission, by The Central Business Exchange, 739 
Broad St., Newark, N. J. G. F. Kingston, Proprietor. 




1200 BICYCLES 

in stock. New and second- 
hand. Cash or time. 

W. GUMPiCO. 
DAYTON, OHIO. 
Send for list. 
AGENTS WANTED. 

BICYCLES. GCHS Bl TYPEWRITERS TiEKI II KXCHKttlL. 



MAGNETISM— A PAPER BY B. S. 

Giles, giving a resume of the work which recent experi- 
mentalists have done, and discussing the theories that 
have been advanced to account for the phenomena ob- 
served. Contained in Scientific American Supple- 
ment, No. 834. Price 10 cents. To be had at thiB 
office and from all newsdealers. 



109-SEND FOR CATALOGUE. 

.NATION SAFETIES, with Rubber 13x01, 
Mud GuArda, Brake and Tool Bag. 

FACTORT PRICK. OUR mO*. 

k M-lncD.Boya'AGirlB'ilSOO.JLO 80 
124-inch,Boyfl' A Girls' 86 00... 21 00 
|26.incb,Boy s ' 4 Girls' 40 OC.. 24 00 
f«8-hi<jh, / R»ll \ 75 00... 40 00 
30-inoh, VBetrlngaJllO 00... 54 40 

SO-lnch, Gents' " 90 00... 46 00 

80-tooh Dunlop Pneumatic, 2-lnoh Tires „ 150 00... 9() 00 

E.C.MEACHAMARMSCO..ST.L0UIS.M0. 





"OTTO" 

GAS Ml) GASOLINE 
ENGINES, 
i-3tol00 horse power 
Can be used in cities 
in country inde- 
pendent of eras works 
gas machines. 
t Boiler. 
No Danger. 

No Engineer. 
OTTO GAS ENGINE WORKS, PHILADELPHIA. 



3 MONTHS ON TRIAL" FOR mg% 
Burner's Popular Electrician. Iflp 
An Illustrated monthly journal II Us 

for the amateur, experimenter anS ■ ™ 

BUSIER PUB. CO., Lynn, ftlass. 



public. 



per night. A 
light and pro- 
fitable bu si 



$10.00 to $50.00 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical. 2 
Mathematical, 3 Meteorological, i Magic Lanterns, etc. 
L. MANASSE, 88 Madison Street. Chicago. HI. 



FIRE HAZARDS FROM ELECTRICI- 

ty.— A lecture by C, J. Woodbury, delivered in the Sib- 
ley College Course. Contained in Scientific Amer- 
ican Supplement, No. 830. Price 10 cents. To be 
had at this office and from all newsdealers. 



And all Fancy Woods. 

TEAK FOR YACHTS, SPANISH CEDAR 

FOR SHELLS, etc. 

THE E. D. ALBRO CO., 

Eastern >.*£00 Lewis Street, J N __ Vni>lr tt a a 
Branch, $ Ft. B. 6th St., \ New York » u - s - A - 

H. T. BARTLETT, Mg'r. F. W. HONKRKAMP, Asst Mg'r. 

(Mills. Cincinnati, O.) 



w iwirt r rm 




Send Stamp for Catalogue 

RIFLES, REVOLVERS, 
eilllC AMMUNITION, TENNIS 
UUIId&BASEBALL GOODS 

BICYCLESt? 

THORSEH & CASSADY, 

|60 & 62 Wabash A venue, 
CHICAGO. 







/ELLULOID 7AP0N (?? Celluloid lacquers 

I Al BARCLAY ST. *-*■ NEW Y0RK>- * AND VARNI SHES for METAL and WOOD 

V T* 1 GUM LACQUERS- BRILLIANT AND DEAD B L A C K S - SH EL L A C S &C. 

^k»_^ = — — _— --SSLE LICENSEES OF THE C E L l_ " ' C "OMPANV.- ^£3-; 



PROPOSAL. 



US. ENGINEER OFFICE, BOSTON, MASS., MAY 
• 20, 1892.— Sealed proposals, in triplicate, will be re- 
ceived at this office until noon of June 20, 1892, for the 
delivery of 7,500 bbls., more or less, of American Hy- 
draulic Cement, at liennett's Wharf. Boston Harbor, 
Mass. Attention is invited to the Acts of Congress, 
approved February 26, 1885, and February 23, 1887, voL 23, 
page 332, and vol. 24, page 414, Statutes at Large. For 
full information apply to S. M. MANSFIELD, Lieut.- 
Col. of Engineers. 




THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 

Vanduzen Pat. LPul. Oiler 

Keeps Pulley oiled 3 to 4 weeks with ooe 
filling. Cost 25. 30, 40, 50, 65 and 85cenU 
each. SeDd Price and TRY ONE. 
State diameter and speed o t" Pulley. Will 
send Catalogue free. Mention this paper. 
VANDUZEN&TII'TCO.ClDelnnftU.O.C.&A. 



BALL PENE 
HAMMERS 



Unequaled in 

QUALITY, *HAPE, 

and HANG. 

The BILLINGS & SPENCER CO., Hartford, Conn, 




VOLNEY W. MASON & CO., 

FRICTION PDLLEYS CLDTCHES and ELEVATORS 



1'KOVIDENCE. It. I. 



HETHFRTN&TON MAGAZINE CAMERA. 

Twelve consecutive exposures upon 
glass plates or cut films by tbe turn 
of a key, Tbe action is directly me- 
chanical, and under positive control. 
A shutter that is ever set. DarlotNo. 
jl lens. Price 4x5, $45. Write lorcata, 
A. Hetberington & Hibben, Indian- 
Japolis, Ind. A. L. Simpson, 64 and 66 
Broadway, N. Y., Trade Agent. 




JOHN T. FIELD & GO., 
REAL ESTATE 

FINANCIAL AND 

INVESTMENT AGENCY, 

917 Chestnut St., ST. LOUIS, MO., U. S. A. 
Cable Address, "DLEIF." 

We solicit correspondence with manufacturers de- 
siring to move their plants to St. Louis. As a manu- 
facturing point, St. Louis presents unsurpassed advan- 
tages. Its mid-continental location— having within a 
circle of 500 miles radius apopulation of 85,000, OKI ; 80,01)0 
miles of railway and 22,000 miles of navigable water 
within the United States, and through the Mississippi 
River with the vast expanse of the oceans— places the 
city in touch with all tbe inhabitants of tbe globe. Raw 
material of all kinds and in inexhaustible quantities is 
obtainable within easy reach of St. Louis. We shall be 
pleased to furnish any desired information on applica- 
tion. 

JOHN T. FIELD &. CO. 

917 Chestnut St., ST. LOUIS, MO., U. S. A. 




ABBOTT (HECK PUNCH 

FOR PERF0RAT1NGAM0UNTS 
ON CHECKS, DRAFTS AND COM" 
-MERCIAL PAPERS. THE ONLY 
MACHINE CONTAINING POUND 




ARTISTS WHO GET RICH 

often give good advice. Artists who use 
tbe Air Brush are getting rich, and recom- 
mend it very strongly. It is distinctively 
an art tool, and saves time and labor and 
increases the excellence of the work. 
Write for illustrated catalogue. It will in- 
terest you. 

AIR BRUSH MFC. CO. 

Hockford, 111., V. S. A. 

67 Nassau Street. 



"THE KRIEBEL'STEAM ENGINES. 

STATIONARY . MARINE &~ HQISTIN 6 
ENGINES WITH VERTICAL OR HORIZONTAL 
STEEL BOILERS. SEND FOR CATALOGUE 

RICE &WHITACREM'F'6.C0- CHICAGO. 




BARNES' 

NewFrictionDisffill 

FOR LIGHT WORK. 

Has these Great Advantages : The 

speed can be instantly changed 
from Oto 1600 without stepping or 
shifting belts. Power applied can 
be graduated to drive with equal 
safety the smallest or largest 
drills within its range— a wonder- 
ful economy in time and great 
saving in drill breakage. 

Send for catalogue. 

W. F. & JN0. BARNES CO., 

1999 B uby St., Rockf or«, 111. 




ATENTS! 

MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patents 
for Inventors. 
In this line of business they have had forty-fire years 1 
experience, and now have nnetfiiaU'il facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale ox 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN & CO.. Solicitors of Patents. 

3B1 Broadway, New York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
cific BnlldioR. sear 7th Street. Washington, D. G. 
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1 1 1 Hide Page* each insertion - - 75 cents a line 
lEnck Page, each insertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
■voids per line. This notice shows the width of the line, 
tuiil is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




OVERMAN WHEEL CO. 

BOSTON. WASHINGTON. DENVER. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 

CH1CAQO. NEW YORK. PHILADELPHIA. 



DO XT S3QDE3ZS: FO^TEHI 

We can supply it with the 

Motor oniie 19th Century 

% to 70 horse power. 

Cost about one cent an hour to 

each indicated horse power. 

" In worth, not size, my value ties." 

What others think of me is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

P. O. Box 148, Sterling, IU. 





We make a Low Water Alarm for Steam Boilers. 
Perfectly reliable; acknowledged so by steam experts. 

t3T" Send for Circular A. 

THE VAN AUKEN STEAM SPECIALTY CO., 

CHICAGO. 



Tla.e T7"a,lT7-e fox tla.e ^lsice 

is the one that answers the purpose best. 
For pressures below 75 lb., our "Handy" 
Gate Valve is guaranteed to answer the 
purpose better than any other valve on 
the market, and you will say so too when 
once you have tried them. Why not be- 
come acquainted ? Send for catalogue fully 
describing same and other specialties of 
use to steam users. " Lunkenheimer " 
goods are for sale by dealers. Mention 
the Scientific, The Lunkenheimer 
Brass Mfg. Co., Cincinnati, Ohio, U. S. A. 




95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 180,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



WEBER CAS AND GASOLINE ENGINE 

Simplest and most economical 
engines on earth. 

Fully Guaranteed. 
lAboy starts it, requires only a 
ifew minutes' attention a day. 
I Guaranteed cost of running 1 ct. 
' per hour per H. P. Write for 
; catalogue. Address Drawer 200, 




Weber Gas Engine Works, 

KANSAS CITY, MO. 
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{BUSINESS! 

Bicyde Dealer : — A bicycle will be better 
for you than a horse. It doesn't eat anything. 

Frugal Merchant : — (not entirely convinced) 
— No, it won't eat anything, but I'm afraid 
it'll give me a thundering big appetite. — Chi- 
cago Tribune. 

The moral is yours — so's a Colum- 
bia bicycle — Business men, the 
Pope Mfg. Co. offer you health and 
h? ipiness, clear headedness, reno- 
■\ xd money-making brains — 22T 
Columbus Ave., Boston. 
|l|l|l|l | l|l | l|l|l|i| l | 



THE BRIDGEPORT WOOD FINISHING CO. 



WHEELERS^ATENTWOODyiLLEFl . 

Br£inigs Lithocen Silicate Paint. 



ADAPT ED TO AL L CLIMATES ES P ECIALLY MARINE EXPOSURES. 
GRANVILLE M. BREINIG, PRINCIPAL OFFICE, 
GENERAL AGENT & SUPT NEW MILFOBD, CONN. 
Branch Offices and Wnrehnnaeo.— CHICAGO. 211 Bast Randolph Street. 
NEW YORK. 240 Pearl St.— ST. LOUIS, 521 St. Charles St.-BOSTON. 85 Oliver St. 



PAMPHLETGMNG DIRECTIONS FOR FINISHING HARD WOOD FREE TO MY- ADDRESS. 



G R A V E S 



KODAKS. 



Regular 

Junior 

Folding 

Daylight 

Ordinary 



x 4 



styles and sizes 
for the season of 

1892, 

$6.00 to $65.00. 



Latest improvements, registers for ex- 
posures ; glass plate attachments ; daylight 
loading, etc., etc. Sena for catalogue. 

THE EASTMAN COMPANY, 

Rochester, N. Y. 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly what is 
required and Bend for illustrat- 
_ 1 ed catalogue. AddresB 

pierce artesian & oil well supply co., 
80 Beaver Street, New York. 



H.WJ0HKS' 

'mem* 

STEAM PACKING 

Boiler Coverings, Millboard, Booting, 
Building; Felt, Liquid Paints, Etc. 

DESCRIPTIVE PRICE LIST AND SAMPLES SENT FREE. 

H. W. JOHNS MFG. CO., 87 Maiden Lane, N.Y. 



" Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




important Improvements. 

All the Essential Features greatly perfected. 
The Most Durable in Alignment. 

Easiest Running and Most Silent? 
All type cleaned in 10 seconds without soiling the hands 
The Smith Premier Typewriter Co. , Syracuse, N. Y.. U. S. A, 

¥W Send for Catalogue. 



SUPPLIES FROITI 

HYDRANT PRESSURE, 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Saiving 
M a c hines in B ouseholds, 
Turning Lathes, Scroll 
iSaws, Grindstones, Coffee 
Mills, Sausage Machines, 
Feed Cutters, Electric 
Lights, Elevators, etc. It 
need s little room, no firing 
up, fuel, ashes, repairs, en- 
gineer, explosion, or delay 
no extra insurance, no coal 
bills. Is noiseless, neat, 
compact, steady, will work 
at any pressure of water 
yve 15 lb. ; at 40 lb. pres- 
e has 4 horse power, and 
__pacity up to 10 horse 
power. Prices from $15 to $300. Send for circular to 
The Backus Water Motor Co., Newark, N.J. 




PATENT JACKET KETTLES 

Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 

BARROWS-SAVERY CO., 

8. Front & Reed Streets, Philadelphia. Pa. 




LOVEIX DIAMOND CYCLES 

$85 Pneumatic, Cushion and Solid Tires. $85 

Diamond Frame, Steel Drop Forgings, Steel Tubing, Adjustable 
Ball Bearings to all Running Parts, including Pedal s-SuBpension 
Saddle. Finest Material money can buy. Finished in Enamel and 
Nickel. Strictly High Grade in Every Particular. 
No better Machine Made at any Price. 
Bicycle Catalogue Free. Send six cents m stamps for our 100-page 
illustrated catalogue of Guns. Rifles, Revolvers, Sporting 
Goods of all kinds, etc. 

JOHN P. LOVELL ARMS CO., 
147 Washington Street, Boston, Mass. 





For Gentlemen. 



World's Fair Exhibitors 

ATTENTION. 

Do you desire the services of a reliable company 
to receive. Install and superintend your exhibit 
during the World's Columbian Exposition? 
We can save you money. Unexceptional references. 
Write for pamphlet and particulars. 

CHICAGO COMMERCIAL COMPANY, 
501, 502, 503 Home Insurance Bldg., Chicago. 




THE GIBBS PATENT 

DUST PROTECTOR. 

For protecting the nose and mouth 
from inhalations of dust of every 
character. Invaluablein mills and 
factories. Perfect protection 
with perfect ventilation. Dust 
inhaled into the nose and lungs 
results in Catarrh and Consump- 
tion. Nickel plated protector sent 
postpaid on receipt of $1. 

Gibbs Respirator Co., 
36 S. La Salle St., Chicago. 




VANDUZEN •3ST PUMP 

THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
Alwayi In Order, never Clogs nor 
freezei. Every Pump Guaranteed. 

10 sizes. 

200to 12000 Gilloni per Hour. 
Cost $7 to$T5**ch. Address 

THE VANDUZEN & TIFT CO., 

102 to 108 E. Second St., Cincinnati, 0. 



SITUATION WANTED. —Experienced meter 
man, can operate both old and new type of Edison Chem- 
ical Meter. Will commence work at reasonable pay; can 
furnish references. Address, Amos H. Hall, Gen- 
eral Delivery, Minneapolis, Minn. 



World Injectors 

operated entirely by a single 
handle and therefore the simp- 
lest to operate. Single turn of 
the handle is all that is required. 
Always to be depended upon and 
consequently the safest and 
best. If you use, or are likely 
to use Boiler Feeders, Ejec- 
tors, Jet Pumps, etc., send 
for Catalogue. It contains val- 
uable information and tables for 
..„ engineers, etc. American In- 
jector Co., C, 177 Larned St.. Detroit, Mich. 





LYON & HEALY, 
■ 63 Monroe Street, Chicago. 

Will Hall Free their newly enlarged 
Catalogue of Band Instruments, Uni- 
forms and Equipments, 400 Fine II- 
lustration..;, describing every article 
required by Bands or Drum Corps, 

Contains Instructions for Amateur Bands, 
Exercises and Drum Major's T.ictu s, By- 
Laws and a Selected List of Band Music. 




The 
1892 Model 




of tta 



Remington 
Typewriter 

is now 
on the market. 



Send for Catalogue. 



Wyckoff, Seamans fcf Benedict, 

327 Broadway, New York. 



ELEyATORS. 



ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 



NO BOILER. 



NO FIKE. NO 
NO ENGINEER. 




Engine operated by spark 

from small battery. 
Vou turn the Switch, 
Engine does the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 
pacity. 



-MANUFACTURED BY- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

BySeruJ stamp for catalogue '" V" 



Ball automatic iC 

MADE onVv c utoff ENGINE- 

* HE BAL- U ^ ERIE PA. 



GENERAL ELECTRIC CO. 



INCANDESCENT AND 

Stationary and Railway Motors.— 

DISTRICT 

Canadian .Edison Building, 77 Bay St., Toronto, Can. | 

Central 173 &175 Adams St., Chicago, 111. 

Eastern Edison Building, Broad St., New York. 

New England 25 Otis St., Boston. Mass. I 

Mexican and South American Department. 

European Office 34 



NEW MAIL 

ffi| 00 

Cushion Tires, Tangent Spokes 

With Pneumatic Tires, $120 
Also $135 and $150 patterns. 

" Lady's pattern $100 

" Boy's New Mail 60 

Handsomest and best Diamond 

Safety. Send for Catalogue 
and Second-Rand IAst. 

Wm. Bead & Sous, 107 Wash'ton St. Boston.Mass 
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ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 



Only $3.00 a Year, Including Postage. 
Weekly— 52 Numbers a Year. 

This widely circulated and splendidly illustrated 
paper Is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works. Steam Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry. Electricity, Telegraphy. Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers: six months, $1.50, three months. $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders, drafts, etc.. payable to 

IMUNN & CO., 361 Broadway, New York. 

o 

THE 

SftittAUU ^mtfum £ upptement 

This is a separate and distinct publication from The 
Scientific American, but is uniform therewith in size. 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology. Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining. Ship Building, 
Marine Engineering, Photography, Technology. Manu- 
facturing Industries, Sanitary Engineering, Agriculture. 
Horticulture, Domestic Economy Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most important Engineering Works* Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am- 
erican and one copy of the Supplement, both mailed 
foroneyearfor$7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN & CO., 361 Broadway, New York, 
Publishers Scientific American 



ARC LIGHT PLANTS. 

-Lamps.— Cables. — Safety Devices. 

OFFICES. 

Pacific Coast .. Edison B'ldlng, 112 Bush St., S. Fran., Cal. 
Pacific Northwest. . Flelschner Building, Portland, Ore. 

Rocky Mountain Masonic Building, Denver, Colo. 

Edison Building, Broad Street, New York 

Victoria Street, Westminster, London, S. W., England. 



§uMiufl (Mtitfn. 

The Scientific American Architects' and 
Builders' Edition is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages* forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects, 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication In the world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MINN & CO., Publishers, 

361 Broadway, New York. 
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